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SOLICITATION/CONTRACT/ORDER FOR COMMERCIAL ITEMS - REQUISITION NUMBER AGE 1 OF

OFFEROR TO COMPLETE BLOCKS 12, 17, 23, 24, & 30

PR-CI-03-10585

2. CONTRACT NO. 3. AWARD/EFFECTIVE DATE jl. ORDER NUMBER . SOLICITATION NUMBER b.SOLICITATION ISSUE DATE
PR-CI-03-10585
7. FOR SOLICITATION a. NAME . TELEPHONE NUMBER (No collect calls) b. OFFER DUE DATE/
INFORMATION CALL: DAVID H. PLAGGE 513)478-2022 | OCAL TIME
) 6/28/2003 04:00 PM
9. ISSUED BY CODE I L0. THIS ACQUISITION IS L1. DELIVERY FOR FOB L2. DISCOUNT TERMS

Environmental Protection Agency
Contracts Management Division
4411 Montgomery Road
Norwood, OH 45212

DESTINATION UNLESS
BLOCK IS MARKED

(X ] UNRESTRICTED [} sEE scHEDULE
[J SET ASIDE: % FOR F]13a. THIS CONTRACT IS A RATED ORDER
[] SMALL BUSINESS UNDER DPAS (15 CFR 700)
[ SMALL DISADV. BUSINESS
[18(A)
[13b. RATING

naics: 334519

SIZE STANDARD:

[L4. METHOD OF SOLICITATION

1 RFQ [11FB X]rRFP

15. DELIVER TO

CODE I

16. ADMINISTERED BY CODE I

T7a CONTRACTOR

OFFEROR

TELEPHONE NO.

I I FACILITY I
CODE CODE

[L8a. PAYMENT WILL BE MADE BY CODE I

Environmental Protection Agency
Research Triangle Park Financial
Management Center (D143-02)
Research Triangle Park, NC 27711

L8b. SUBMIT INVOICES TO ADDRESS SHOWN IN BLOCK 18a. UNLESS BLOCK BELOW

[117b. CHECK IF REMITTANCE IS DIFFERENT AND PUT SUCH ADDRESS IN OFFER IS CHECKED
[ SEE ADDENDUM
19. 20. 21 2. 23, 24,
ITEM NO. SCHEDULE OF SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT
ISEE CLINS PAGE 3-1
(Attach Additional sheets as Necessary)
25. ACCOUNTING AND APPROPRIATION DATA 26. TOTAL AWARD AMOUNT (For Gowt. Use Only)
N/A
[l 27a. SOLICITATION INCORPORATES BY REFERENCE FAR 52.212-1, 52.212-4. FAR 52.212-3 AND 52.212-5 ARE ATTACHED. [l ARE [] ARE NOT ATTACHED.
[l 27b. CONTRACT/PURCHASE ORDER INCORPORATES BY REFERENCE FAR 52.212-4. FAR 52.212-5 IS ATTACHED. ADDENDA [l ARE [] ARE NOT ATTACHED.
28. CONTRACTOR IS REQUIRED TO SIGN THIS DOCUMENT AND RETURN COPIES ]
[l TO ISSUING OFFICE. CONTRACTOR AGREES TO FURNISH AND DELIVER ALL ITEMS SET 29. AWARD OF CONTRACT: REFERENCE ______ OFFER
FORTH OR OTHERWISE IDENTIFIED ABOVE AND ON ANY ADDITIONAL SHEETS SUBJECT TO
[| DATED - YOUR OFFER ON SOLICITATION (BLOCK

THE TERMS AND CONDITIONS SPECIFIED HEREIN.

5), INCLUDING ANY ADDITIONS OR CHANGES WHICH ARE SET FORTH
HEREIN, IS ACCEPTED AS TO ITEMS:

30a. SIGNATURE OF OFFEROR/CONTRACTOR

Bla. UNITED STATES OF AMERICA (SIGNATURE OF CONTRACTING OFFICER)

30b. NAME AND TITLE OF SIGNER (TYPE OR PRINT) 0c. DATE SIGNED B1b. NAME OF CONTRACTING OFFICER (TYPE OR PRINT) [31c. DATE SIGNED
DAVID H. PLAGGE
32a. QUANTITY IN COLUMN 21 HAS BEEN 33. SHIP NUMBER 34. VOUCHER NUMBER 35. AMOUNT VERIFIED

ACCEPTED AND CONFORMS TO THE

CORRECT FOR

[ ] RECEIVED [1INSPECTED [ ] CONTRACT, EXCEPT AS NOTED ] PARTIAL | FINAL
B6. PAYMENT 37. CHECK NUMBER
32b. SIGNATURE OF AUTHORIZED GOVT. REPRESENTATIVE 2c. DATE [] COMPLETE [] PARTIAL [ FINAL
B8. SIR ACCOUNT NUMBER 39. S/IR VOUCHER NUMBER 40. PAID BY
41a. | CERTIFY THIS ACCOUNT IS CORRECT AND PROPER FOR PAYMENT 22 RECEIVED BY (Prin)
41b. SIGNATURE AND TITLE OF CERTIFYING OFFICER pic. DATE 12b. RECEIVED AT (Location)

i2c. DATE RECD (YY/MM/DD) 42d. TOTAL CONTAINERS
AUTHORIZED FOR LOCAL REPRODUCTION SEE REVERSE FOR OMB CONTROL NUMBER AND PAPERWORK STANDARD FORM 1449 (o095
BURDEN STATEMENT Prescribed by GSA - FAR (48 CFR) 53.212
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Public reporting burden for this collection of information is estimated to average 45 minutes per
response, including the time for reviewing instructions, searching existing data sources, gathering

and maintaining the data needed, and completing and reviewing the collection of information. Send
comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to the FAR Secretariat (VRS), Office of Federal
Acquisition Policy, GSA, Washington, DC 20405.

OMB NO:
Expires:

9000-0136
09/30/98
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1. CONTRACT TERMVS AND CONDI TI ONS -- COMVERCI AL | TEMB ( FAR 52.212-4) (FEB
2002) DEVI ATI ON

(a) Inspection/Acceptance. The Contractor shall only tender for acceptance
those items that conformto the requirenents of this contract. The Governnent
reserves the right to inspect or test any supplies or services that have been
tendered for acceptance. The Governnment nmay require repair or replacenent of
nonconf orm ng supplies or reperformance of nonconform ng services at no
increase in contract price. The Governnent nust exercise its post-acceptance
rights --

(1) Wthin a reasonable tine after the defect was di scovered or should
have been di scovered; and

(2) Before any substantial change occurs in the condition of the item
unl ess the change is due to the defect in the item

(b) Assignment. The Contractor or its assignee may assign its rights to
recei ve paynent due as a result of performance of this contract to a bank
trust conpany, or other financing institution, including any Federal |ending
agency in accordance with the Assignment of dains Act (31 U S. C 3727).
However, when a third party nakes paynent (e.g., use of the Governnentw de
commer ci al purchase card), the Contractor nmay not assign its rights to receive
payment under this contract.

(c) Changes. Changes in the terns and conditions of this contract may be
made only by witten agreenent of the parties

(d) Disputes. This contract is subject to the Contract Disputes Act of
1978, as anended (41 U S.C. 601-613). Failure of the parties to this contract
to reach agreenent on any request for equitable adjustment, claim appeal or
action arising under or relating to this contract shall be a dispute to be
resol ved in accordance with the clause at FAR 52.233-1, Disputes, which is
incorporated herein by reference. The Contractor shall proceed diligently with
performance of this contract, pending final resolution of any dispute
arising under the contract.

(e) Definitions. The clause at FAR 52.202-1, Definitions, is incorporated
herein by reference.

(f) Excusabl e del ays. The Contractor shall be liable for default unless
nonper formance i s caused by an occurrence beyond the reasonabl e control of the
Contractor and without its fault or negligence such as, acts of God or the
public eneny, acts of the Governnent in either its sovereign or contractua
capacity, fires, floods, epidemcs, quarantine restrictions, strikes,
unusual |y severe weat her, and del ays of common carriers. The Contractor shal
notify the Contracting Oficer in witing as soon as it is reasonably possible
after the commencenent of any excusabl e delay, setting forth the ful
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particulars in connection therewith, shall renedy such occurrence with al
reasonabl e di spatch, and shall pronptly give witten notice to the Contracting
O ficer of the cessation of such occurrence.

(g) Invoice. (1) The Contractor shall submt an original invoice and three
copies (or electronic invoice, if authorized) to the address designated in the
contract to receive invoices. An invoice
must i ncl ude- -

(i) Nane and address of the Contractor
(ii) I'nvoice date and nunber

(iii) Contract nunber, contract line itemnunber and, if applicable
the order nunber;

(iv) Description, quantity, unit of neasure, unit price and extended
price of the itens delivered,

(v) Shipping nunber and date of shipnent, including the bill of
I adi ng nunber and wei ght of shipnment if shipped on Governnment bill of |ading;

(vi) Terns of any discount for pronpt paynment offered
(vii) Nane and address of official to whompaynent is to be sent;

(viii) Name, title, and phone nunber of person to notify in event of
defective invoice; and

(i x) Taxpayer ldentification Nunber (TIN). The Contractor shal
include its TIN on the invoice only if required el sewhere in this contract.

(x) Electronic funds transfer (EFT) banking infornation

(A) The Contractor shall include EFT banking information on the
invoice only if required el sewhere in this contract.

(B) If EFT banking information is not required to be on the
invoice, in order for the invoice to be a proper invoice, the Contractor shal
have submitted correct EFT banking information in
accordance with the applicable solicitation provision, contract clause (e.g.
52.232-33, Paynent by El ectronic Funds Transfer--Central Contractor
Regi stration, or 52.232-34, Payment by El ectronic Funds Transfer--CQher Than
Central Contractor Registration), or applicable agency procedures.

(O EFT banking information is not required if the Governnent
wai ved the requirenent to pay by EFT.
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(2) I N\VO CE PREPARATI ON AND SUBM SSI ON
Contractors shall submt invoices upon delivery and acceptance of all supplies
or services unless otherw se specified in the contract. |Invoices shall be

submtted as follows:
(i) One (1) original and two (2) copies of the invoice to:

U S. Environnental Protection Agency

Research Triangl e Park Financial Managenment Center
(Mail Code 32)

Research Triangle Park, NC 27711

(ii) One (1) copy of the invoice to the Project Oficer designated in
the clause entitled “Contract Admi nistration Representatives” (EP 52.242-100).

(iii) One (1) copy of the invoice to the Contracting O ficer designated
in the clause entitled “Contract Admi nistration Representatives” (EP 52.242-
100).

(3) Invoices will be handled in accordance with the Pronpt Paynent Act
(31 U S.C 3903) and Ofice of Managenent and Budget (QVB) pronpt paynent
regul ations at 5 CFR part 1315.

(h) Patent indemity. The Contractor shall indemify the Governnent and its
officers, enployees and agents against liability, including costs, for actua
or alleged direct or contributory infringenment of, or inducenent to infringe,
any United States or foreign patent, trademark or copyright, arising out of
the performance of this contract, provided the Contractor is reasonably
notified of such clains and proceedi ngs.

(i) Paynment. Paynent shall be made for itens accepted by the CGovernnent
that have been delivered to the delivery destinations set forth in this
contract. The Governnment will mnake paynment in accordance with the Pronpt
Payment Act (31 U . S.C 3903) and OMB pronpt paynent regulations at 5 CFR part
1315. In connection with any discount offered for early payment, tinme shall be
conputed fromthe date of the invoice. For the purpose of conputing the
di scount earned, paynent shall be considered to have been nmade on the date
whi ch appears on the paynment check or the specified paynment date if an
el ectronic funds transfer paynment is made.

(j) Rsk of loss. Unless the contract specifically provides otherw se, risk
of |l oss or danmage to the supplies provided under this contract shall renain
with the Contractor until, and shall pass to the Governnent upon:

(1) Delivery of the supplies to a carrier, if transportation is f.o.b.
origin; or

(2) Delivery of the supplies to the Government at the destination
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specified in the contract, if transportation is f.o.b. destination.

(k) Taxes. The contract price includes all applicable Federal, State, and
| ocal taxes and duti es.

(1) Termination for the Government's conveni ence. The CGovernnment reserves
the right to termnate this contract, or any part hereof, for its sole
conveni ence. In the event of such termnation, the Contractor shall
imredi ately stop all work hereunder and shall imrediately cause any and all of
its suppliers and subcontractors to cease work. Subject to the terms of this
contract, the Contractor shall be paid a percentage of the contract price
refl ecting the percentage of the work perforned prior to the notice of
term nation, plus reasonable charges the Contractor can denonstrate to the
satisfaction of the Government using its standard record keeping system have
resulted fromthe term nation. The Contractor shall not be required to conply
with the cost accounting standards or contract cost principles for this
purpose. This paragraph does not give the Government any right to audit the
Contractor's records. The Contractor shall not be paid for any work perforned
or costs incurred which reasonably coul d have been avoi ded.

(m Termination for cause. The Covernment may terminate this contract, or
any part hereof, for cause in the event of any default by the Contractor, or
if the Contractor fails to conply with any contract terns and conditions, or
fails to provide the Government, upon request, wth adequate assurances of
future performance. In the event of termnation for cause, the CGovernment
shall not be liable to the Contractor for any anmount for supplies or services
not accepted, and the Contractor shall be liable to the Government for
any and all rights and renedies provided by law. If it is deternined that the
Governnent inproperly terminated this contract for default, such term nation
shal |l be deenmed a ternination for convenience.

(n) Title. Unless specified el sewhere in this contract, title to itens
furni shed under this contract shall pass to the Government upon acceptance,
regardl ess of when or where the Governnent takes physical possession.

(o) Warranty. The Contractor warrants and inplies that the itens delivered
hereunder are nerchantable and fit for use for the particular purpose
described in this contract.

(p) Limitation of liability. Except as otherw se provided by an express
warranty, the Contractor will not be liable to the Governnent for
consequential danages resulting fromany defect or deficiencies in
accepted itens.

(g) G her conpliances. The Contractor shall conply with all applicable
Federal, State and |ocal |aws, executive orders, rules and regul ati ons
applicable to its perfornmance under this contract.
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(r) Conpliance with |Iaws uni que to Governnent contracts. The Contractor
agrees to conply with 31 U.S.C 1352 relating to limtations on the use of
appropriated funds to influence certain Federal contracts; 18 U S.C. 431
relating to officials not to benefit; 40 U S.C 327, et seq., Contract Wrk
Hours and Safety Standards Act; 41 U S.C 51-58, Anti-Kickback Act of 1986; 41
U S C 265 and 10 U S.C. 2409 relating to whistleblower protections; 49 US.C
40118, Fly Anerican; and 41 U. S.C. 423 relating to procurement integrity.

(s) Order of precedence. Any inconsistencies in this solicitation or
contract shall be resolved by giving precedence in the follow ng order:

(1) The schedul e of supplies/services.

(2) The Assignnents, Disputes, Paynents, |nvoice, O her Conpliances, and
Conpl i ance with Laws Uni que to Government Contracts paragraphs of this clause.

(3) The clause at 52.212-5.

(4) Addenda to this solicitation or contract, including any |icense
agreenents for conputer software.

(5) Solicitation provisions if this is a solicitation.
(6) Other paragraphs of this clause.

(7) The Standard Form 1449.

(8) O her docunents, exhibits, and attachments.

(9) The specification.
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2. CONTRACT TERVB AND CONDI TI ONS REQUI RED TO | MPLEMENT STATUTES OR
EXECUTI VE ORDERS -- COWERC AL | TEMB (FAR 52.212-5) (APR 2003)

a) The Contractor shall conply with the follow ng FAR cl auses, which are
incorporated in this contract by reference, to inplenent provisions of |aw or
executive orders applicable to acquisitions of comercial itens:

(1) 52.222-3, Convict Labor (E QO 11755);
(2) 52.233-3, Protest after Award (31 U. S. C 3553).

(b) The Contractor shall conply with the FAR clauses in this paragraph (b)
that the contracting officer has indicated as being incorporated in this
contract by reference to inplenent provisions of |law or Executive orders
applicable to acquisitions of commercial itens or conponents:

(Contracting O ficer nmust check as appropriate.)

_X (1) 52.203-6, Restrictions on Subcontractor Sales to the Governnent,
with Alternate | (41 U S. C. 253g and 10 U S.C. 2402).

_(2) 52.219-3, Notice of HUBZone Snal| Business Set-Aside (Jan 1999).
_X (3) 52.219-4, Notice of Price Evaluation Preference for HUBZone
Smal | Busi ness Concerns (Jan 1999) (if the offeror elects to waive the

preference, it shall so indicate inits offer).

(4 (i) 52.219-5, Very Snall Business Set-Aside (Pub. L. 103-403,
section 304, Small Business Reauthorization and Arendnents Act of 1994).

___(ii) Alternate | to 52.219-5.
____(iii) Alternate Il to 52.219-5.

_X (5) 52.219-8, Wilization of Snmall Business Concerns (15 U S. C. 637
(d)(2) and (3)).

___(6) 52.219-9, Small Business Subcontracting Plan (15 U S. C. 637
(d)(4)).

(7)) 52.219-14, Limtations on Subcontracting (15 U S.C. 637(a)(14)).

__(8) (i) 52.219-23, Notice of Price Evaluation Adjustnent for Snall
Di sadvant aged Busi ness Concerns (Pub. L. 103-355, section 7102, and 10 U S.C
2323) (if the offeror elects to waive the adjustnent, it shall so indicate in
its offer).

____(ii) Alternate | of 52.219-23.

Page 10 of 26



PR- Cl - 03- 10585
_(9) 52.219-25, small D sadvantaged Busi ness Participation
Program Di sadvant aged Status and Reporting (Pub. L. 103-355, section 7102, and
10 U. S. C. 2323).
__(10) 52.219-26, Snall D sadvantaged Busi ness Participation
Program | ncentive Subcontracting (Pub. L. 103-355, section 7102, and 10 U S.C
2323).
_X (11) 52.222-21, Prohibition of Segregated Facilities (Feb 1999).
_X (12) 52.222-26, Equal Qpportunity (E O 11246).

_X_ (13) 52.222-35, Equal Qpportunity for Special D sabled Veterans,
Veterans of the VietnamEra, and O her Eligible Veterans (38 U S.C. 4212).

X (14) 52.222-36, Affirmative Action for Workers with Disabilities (29
USC 793).

_X_ (15) 52.222-37, Enploynment Reports on Special Disabled Veterans,
Veterans of the VietnamEra, and O her Eligible Veterans (38 U S.C. 4212).

_X_ (16) 52.222-19, Child Labor-Cooperation with Authorities and
Renmedi es (E. O 13126).

__(17)(i) b2.223-9, Estinmate of Percentage of Recovered Material
Content for EPA-Designated Products (42 U . S.C. 6962(c)(3)(A)(ii)).

__(ii) Alternate | of 52.223-9 (42 U.S.C. 6962(i)(2)(0O).
__(18) 52.225-1, Buy American Act--Supplies (41 U S C 10a-10d).
_(19)(i) 52.225-3, Buy Anerican Act--North Anerican Free Trade
Agreenent--lsraeli Trade Act (41 U S.C 10a-10d, 19 U S.C 3301 note, 19
U S C 2112 note).
____(ii) Alternate | of 52.225-3.

____(iii) Alternate Il of 52.225-3.

_X_ (20) 52.225-5, Trade Agreenents (19 U S. C. 2501, et seq., 19 U S.C
3301 note).

_X (21) 52.225-13, Restriction on Certain Foreign Purchases (E Q
12722, 12724, 13059, 13067, 13121, and 13129).

__(22) 52.225-15, Sanctioned European Union Country End Products (E Q
12849).

_(23) 52.225-16, Sanctioned European Union Country Services (E QO
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12849) .

_(24) 52.232-33, Paynment by El ectronic Funds Transfer-Central
Contractor Registration (31 U S C 3332).

_X_ (25) 52.232-34, Paynent by El ectronic Funds Transfer-Qher Than
Central Contractor Registration (31 U S C 3332).

__(26) 52.232-36, Paynment by Third Party (31 U S. C 3332).
_(27) 52.239-1, Privacy or Security Safeguards (5 U S.C 552a).

_(28) (i) 52.247-64, Preference for Privately Owmed U S. -Fl ag
Commercial Vessels (46 U S.C. 1241).

____(ii) Alternate | of 52.247-64.

(c) The Contractor shall conply with the FAR clauses in this paragraph (c),
applicable to comercial services, which the Contracting Oficer has indicated
as being incorporated in this contract by reference to inplenent provisions of
|l aw or executive orders applicable to acquisitions of commercial itens or
conponent s:

(Contracting Oficer nmust check as appropriate.)

(1) 52.222-41, Service Contract Act of 1965, As Anended (41 U.S. C
351, et seq.).

_(2) 52.222-42, statenent of Equivalent Rates for Federal Hres (29
US C 206 and 41 U S. C 351, et seq.).

_ (3) 52.222-43, Fair Labor Standards Act and Service Contract Act --
Price Adjustnment (Miltiple Year and OQption Contracts) (29 U.S. C 206 and 41
U S C 351, et seq.).

_(4) 52.222-44, Fair Labor Standards Act and Service Contract Act --
Price Adjustnment (29 U S.C. 206 and 41 U S. C 351, et seq.).

___(5) 52.222-47, SCA M ni num Wages and Fringe Benefits Applicable to
Successor Contract Pursuant to Predecessor Contractor Collective Bargaining
Agreenent (CBA) (41 U S.C 351, et seq.).

(d) Conptroller General Exam nation of Record. The Contractor shall conply
with the provisions of this paragraph (d) if this contract was awarded using
other than sealed bid, is in excess of the sinplified acquisition threshold,

and does not contain the clause at 52.215-2, Audit and Records -- Negotiation.

(1) The Comptroller CGeneral of the United States, or an authorized

Page 12 of 26



PR-Cl - 03- 10585

representative of the Conptroller General, shall have access to and right to
exam ne any of the Contractor's directly pertinent records involving
transactions related to this contract.

(2) The Contractor shall nake available at its offices at all reasonable
times the records, naterials, and other evidence for exam nation, audit, or
reproduction, until 3 years after final paynent under this contract or for any
shorter period specified in FAR Subpart 4.7, Contractor Records Retention, of
the other clauses of this contract. If this contract is conpletely or
partially termnated, the records relating to the work term nated shall be
nmade available for 3 years after any resulting final termnation settlenent.
Records relating to appeals under the disputes clause or to litigation or the
settlement of clains arising under or relating to this contract shall be nmade
avail abl e until such appeals, litigation, or clains are finally resol ved

(3) As used in this clause, records include books, docunents, accounting
procedures and practices, and other data, regardl ess of type and regardl ess of
form This does not require the Contractor to create or maintain any record
that the Contractor does not maintain in the ordinary course of business or
pursuant to a provision of |aw

(e) Notwithstanding the requirenents of the clauses in paragraphs (a), (b),
(c) or (d) of this clause, the Contractor is not required to include any FAR
clause, other than those listed below (and as may be required by an addenda to
this paragraph to establish the reasonabl eness of prices under Part 15), in a
subcontract for conmmercial itens or commercial conponents --

(1) 52.222-26, Equal Qpportunity (E. O 11246)

(2) 52.222-35, Equal Qpportunity for Special Disabled Veterans, Veterans
of the VietnamEra, and Qther Eligible Veterans (38 U S.C. 4212);

(3) 52.222-36, Affirmative Action for Workers with Disabilities (29
UsSC 793);

(4) 52.247-64, Preference for Privately Oamed U. S. -Flag Conmerci a
Vessels (46 U S. C. Appx 1241 and 10 U. S.C. 2631) (flow down required in
accordance with paragraph (d) of FAR clause 52.247-64); and

(5) 52.222-41, Service Contract Act of 1965, As Anended (41 U.S.C. 351
et seq.).
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3. | NSTRUCTI ONS TO OFFERORS -- COWERCI AL | TEMS (FAR 52.212-1) (OCT 2000)
DEVI ATI ON

(a) North Anerican Industry dassification System (NAICS) code and snal |
busi ness size standard. The NAI CS code and smal | business size standard for
this acquisition appear in Block 10 of the solicitation cover sheet (SF 1449).
However, the smal| business size standard for a concern which submts an offer
inits own name, but which proposes to furnish an itemwhich it did not itself
manuf acture, is 500 enpl oyees.

(b) Submi ssion of offers. Submt signed and dated offers to the office
specified in this solicitation at or before the exact time specified in this
solicitation. Ofers nay be subnmitted on the SF 1449, |etterhead stationery,
or as otherwi se specified in the solicitation. As a ninimm offers nust
show -

(1) The solicitation nunber;
(2) The time specified in the solicitation for receipt of offers;
(3) The name, address, and tel ephone nunber of the offeror;

(4) A technical description of the itens being offered in sufficient
detail to evaluate conpliance with the requirenments in the solicitation. This
may include product literature, or other docunents, if necessary;

(5) Terns of any express warranty;
(6) Price and any discount ternms;
(7) "Remt to" address, if different than nailing address;

(8) A conpleted copy of the representations and certifications at FAR
52.212-3;

(9) Acknow edgnent of Solicitation Arendnents;

(10) Past performance information, when included as an eval uation
factor, to include recent and rel evant contracts for the sanme or simlar itens
and ot her references (including contract nunbers, points of contact with
t el ephone nunbers and ot her rel evant information); and

(11) If the offer is not submitted on the SF 1449, include a statemnent
speci fying the extent of agreement with all terns, conditions, and provisions
included in the solicitation. Ofers that fail to furnish required
representations or information, or reject the ternms and conditions of the
solicitation nay be excluded from consi derati on.
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(c) Period for acceptance of offers. The offeror agrees to hold the prices
inits offer firmfor 60 cal endar days fromthe date specified for receipt of
offers, unless another tine period is specified in an addendumto the
solicitation.

(d) Product sanples. Wen required by the solicitation, product sanples
shall be subnitted at or prior to the tine specified for receipt of offers.
Unl ess otherwi se specified in this solicitation, these sanples shall be
subnmitted at no expense to the Governnent, and returned at the sender's
request and expense, unless they are destroyed during preaward testing.

(e) Multiple offers. Oferors are encouraged to submit nmultiple offers
presenting alternative terns and conditions or comrercial itens for satisfying
the requirenents of this solicitation. Each offer submitted will be eval uated
separately.

(f) Late subm ssions, nodifications, revisions, and w thdrawal s of offers.
(1) Oferors are responsible for submtting offers, and any nodifications,
revisions, or withdrawals, so as to reach the Government office designated in
the solicitation by the time specified in the solicitation. If no tineis
specified in the solicitation, the time for receipt is 4:30 p.m, local tinme,
for the designated Government office on the date that offers or revisions are
due.

(2)(i) Any offer, modification, revision, or withdrawal of an offer
received at the Government office designated in the solicitation after the
exact tine specified for receipt of offersis ““late'' and will not be
considered unless it is received before award is nmade, the Contracting O ficer
deternines that accepting the late offer would not unduly del ay the
acqui sition; and--

(A If it was transmitted through an el ectronic comrerce et hod
authorized by the solicitation, it was received at the initial point of entry
to the Governnent infrastructure not later than 5:00 p. m one worki ng day
prior to the date specified for receipt of offers; or

(B) There is acceptabl e evidence to establish that it was received
at the Governnent installation designated for receipt of offers and was under
the Government's control prior to the tine set for receipt of offers; or

(O If this solicitation is a request for proposals, it was the
only proposal received.

(ii) However, a late nodification of an otherw se successful offer,

that makes its terns nore favorable to the Government, will be considered at
any tine it is received and may be accept ed.
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(3) Acceptable evidence to establish the tine of receipt at the
Governnent installation includes the tine/date stanmp of that installation on
the offer wapper, other docunentary evi dence of
recei pt maintained by the installation, or oral testinony or statenents of
Gover nnent per sonnel

(4) If an energency or unanticipated event interrupts normal Governnent
processes so that offers cannot be received at the Government office
desi gnated for recei pt of offers by the exact tine specified in the
solicitation, and urgent Governnent requirenents preclude anendnment of the
solicitation or other notice of an extension of the closing date, the tinme
specified for receipt of offers will be deened to be extended to the sane tine
of day specified in the solicitation on the first work day on which nornal
Gover nnent processes resune.

(5) Ofers may be withdrawn by witten notice received at any tine
before the exact time set for receipt of offers. Oral offers in response to
oral solicitations may be withdrawn orally. If the solicitation authorizes
facsimle offers, offers may be withdrawn via facsimle received at any tine
before the exact time set for receipt of offers, subject to the conditions
specified in the solicitation concerning facsimle offers. An offer nmay be
withdrawn in person by an offeror or its authorized representative if, before
the exact tine set for receipt of offers, the identity of the person
requesting withdrawal is established and the person signs a receipt for the
of fer.

(g) Contract award (not applicable to Invitation for Bids). The Governnent
intends to evaluate offers and award a contract w thout discussions with
offerors. Therefore, the offeror's initial offer should contain the offeror's
best terns froma price and technical standpoint. However, the Governnent
reserves the right to conduct discussions if later determ ned by the
Contracting Oficer to be necessary. The Governnent nay reject any or al
offers if such action is in the public interest; accept other than the | onest
offer; and waive informalities and minor irregularities in offers received.

(h) Multiple awards. The Government may accept any itemor group of itemns
of an offer, unless the offeror qualifies the offer by specific limtations.
Unl ess ot herwi se provided in the Schedule, offers may not be submitted for
quantities |less than those specified. The CGovernment reserves the right to
make an award on any itemfor a quantity |less than the quantity offered, at
the unit prices offered, unless the offeror specifies otherwise in the offer.

(i) Availability of requirenents docunents cited in the solicitation
(1) (i) The GSA Index of Federal Specifications, Standards and Commercial |tem
Descriptions, FPMR Part 101-29, and copies of specifications, standards, and
comrercial itemdescriptions cited in this solicitation may be obtained for a
fee by subnmitting a request to--
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GSA Federal Supply Service Specifications Section,
Sui te 8100,

470 East L' Enfant Plaza, SW Washi ngton, DC 20407,
Tel ephone (202) 619-8925,

Facsimle (202) 619-8978.

(ii) If the General Services Adm nistration, Departnent of
Agriculture, or Departnent of Veterans Affairs issued this solicitation, a
single copy of specifications, standards, and comercial itemdescriptions
cited inthis solicitation may be obtai ned free of charge by submtting a
request to the addressee in paragraph (i)(1)(i) of this provision. Additional
copies will be issued for a fee.

(2) The DoD I ndex of Specifications and Standards (DoDl SS) and docunents
listed in it may be obtained fromthe--

Departnent of Defense Single Stock Point (DoDSSP),
Bui l ding 4, Section D,

700 Robbi ns Avenue,

Phi | adel phia, PA 19111-5094,

Tel ephone (215) 697- 2667/2179,

Facsim | e (215) 697-1462.

(i) Autonmatic distribution nay be obtained on a subscription basis.

(ii) Oder forms, pricing information, and custonmer support
informati on may be obtai ned- -

(A) By tel ephone at (215) 697-2667/2179; or
(B) Through the DoDSSP Internet site at http://assist.daps.ml.

(3) Nongovernnent (voluntary) standards nust be obtained fromthe
organi zation responsible for their preparation, publication, or naintenance.

(j) Data Universal Nunbering System (DUNS) Nunber. (Applies to offers
exceedi ng $25,000.) The offeror shall enter, in the block with its nane and
address on the cover page of its offer, the annotation ‘*DUNS ' followed by
the DUNS nunber that identifies the offeror’s nane and address. If the offeror
does not have a DUNS nunber, it should contact Dun and Bradstreet to obtain
one at no charge. An offeror within the United States nay call 1-800-333-0505.
The offeror may obtain nore informati on regardi ng the DUNS nunber, including
|l ocations of |ocal Dun and Bradstreet Infornmation Services offices for
offerors located outside the United States, fromthe Internet hone page at
http://ww. cust onerservi ce@nb.com If an offeror is unable to locate a | ocal
service center, it may send an e-nail to Dun and Bradstreet at
gl obal i nfo@rai | . dnb. com
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4. EVALUATI ON -- COMMVERCI AL | TEMS (FAR 52.212-2) (JAN 1999)

(a) The Governnent will award a contract resulting fromthis solicitation to
the responsi bl e offeror whose offer conforming to the solicitation will be
nost advantageous to the Government, price and other factors considered. The
follow ng factors shall be used to evaluate offers

SEE ATTACHMVENT 4

Techni cal and past performance, when conbined, are nore inportant than price

(b) Options. The Governnent will evaluate offers for award purposes by
adding the total price for all options to the total price for the basic
requirenent. The Governnent nay determine that an offer is unacceptable if
the option prices are significantly unbal anced. Evaluation of options shal
not obligate the Governnent to exercise the option(s).

(c) Awitten notice of award or acceptance of an offer, mailed or otherw se
furni shed to the successful offeror within the tine for acceptance specified
in the offer, shall result in a binding contract without further action by
either party. Before the offer's specified expiration tinme, the Governnent
may accept an offer (or part of an offer), whether or not there are
negotiations after its receipt, unless a witten notice of withdrawal is
recei ved before award
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5. OFFERCR REPRESENTATI ONS AND CERTI FI CATI ONS -- COMVERCI AL | TEMB ( FAR
52.212-3) (JUL 2002)

(a) Definitions. As used in this provision

"Emergi ng snal |l busi ness" neans a snall busi ness concern whose size is
no greater than 50 percent of the nunerical size standard for the NAICS code
desi gnat ed.

"Forced or indentured child | abor" neans all work or service-

(1) Exacted fromany person under the age of 18 under the nenace of
any penalty for its nonperfornmance and for which the worker does not offer
hi nsel f voluntarily; or

(2) Performed by any person under the age of 18 pursuant to a
contract the enforcenent of which can be acconplished by process of penalties

"Servi ce-di sabl ed vet eran-owned smal | busi ness concern"-
(1) Means a small business concern-

(i) Not less than 51 percent of which is owned by one or nore
servi ce-di sabl ed veterans or, in the case of any publicly owned busi ness, not
|l ess than 51 percent of the stock of which is owned by one or nore
servi ce-di sabl ed veterans; and

(i1) The managenent and daily busi ness operations of which are
controlled by one or nore service-disabled veterans or, in the case of a
veteran with permanent and severe disability, the spouse or pernmanent
caregi ver of such veteran

(2) Service-disabled veteran nmeans a veteran, as defined in 38 U S.C
101(2), with a disability that is service-connected, as defined in 38 U. S. C
101( 16).

"Smal | busi ness concern” neans a concern, including its affiliates, that
i s independently owned and operated, not dominant in the field of operation in
which it is bidding on Governnent contracts, and qualified as a small business
under the criteria in 13 CFR Part 121 and size standards in this solicitation

"Vet er an- owned snal | busi ness concern” neans a snall busi ness concern-
(1) Not less than 51 percent of which is owned by one or nore
veterans(as defined at 38 U.S.C. 101(2)) or, in the case of any publicly owned

busi ness, not |ess than 51 percent of the stock of which is owned by one or
nore veterans; and

Page 19 of 26



PR-Cl - 03- 10585

(2) The nanagenent and daily busi ness operations of which are
controlled by one or nore veterans.

"Wnen- owned busi ness concern" nmeans a concern which is at |east 51
percent owned by one or nore wonen; or in the case of any publicly owned
busi ness, at |east 51 percent of the its stock is owned by one or nore wonen;
and whose nanagenent and daily business operations are controlled by one or
nore wonen.

"Wnen-owned snal |l business concern” neans a snall business concern --

(1) That is at least 51 percent owned by one or nobre wonen or, in the
case of any publicly owned business, at |east 51 percent of the stock of which
is owned by one or nore wonen; and

(2) Wiose nmanagenent and daily busi ness operations are controlled by
one or nore wonen.

(b) Taxpayer identification nunber (TIN) (26 U.S.C. 6109, 31 U S.C 7701).
(Not applicable if the offeror is required to provide this information to a
central contractor registration database to be eligible for award.)

(1) Al offerors nust subnmit the information required in paragraphs
(b)(3) through (b)(5) of this provision to conply with debt collection
requirenents of 31 U S.C 7701(c) and 3325(d), reporting requirenents of 26
U S. C 6041, 6041A, and 6050M and inplenenting regul ations issued by the
Internal Revenue Service (IRS).

(2) The TIN may be used by the governnent to collect and report on any
del i nquent anounts arising out of the offeror's relationship with the
Governnent (31 U.S.C 7701(c)(3)). If the resulting contract is subject to the
paynment reporting requirenents described in FAR 4.904, the TIN provi ded
hereunder may be matched with I RS records to verify the accuracy of the
offeror's TIN ]

(3) Taxpayer Identification Nunber (TIN)

[] TIN

[ T TIN has been applied for

[ T TINis not required because:

[ ] Oferor is a nonresident alien, foreign corporation, or foreign
partnershi p that does not have incone effectively connected with the conduct

of a trade or business in the United States and does not have an office or
pl ace of business or a fiscal paying agent in the United States;
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[ ] Oferor is an agency or instrunentality of a foreign governnent;

[ ] Oferor is an agency or instrunentality of the Federal
Gover nnent ;

(4) Type of organization.
[ 1 Sole proprietorship;
[ 1 Partnership;
[ ] Corporate entity (not tax-exenpt);
[ 1 Corporate entity (tax-exenpt);
[ 1] Governnment entity (Federal, State, or local);
[ 1 Foreign governnent;
[ 1 I'nternational organization per 26 CFR 1.6049-4;

[ T Cher

(5) Common parent.
[ ] Oferor is not owned or controlled by a common parent:
[ T Nane and TIN of conmmon parent:

Nane

TI'N

(c) Oferors nmust conplete the followi ng representati ons when the resulting
contract is to be perforned inside the United States, its territories or
possessions, Puerto Rico, the Trust Territory of the Pacific Islands,
or the District of Colunbia. Check all that apply.

(1) Snmall business concern. The offeror represents as part of its offer
that it [ ]Jis, [ ]is not a small business concern.

(2) Veteran-owned small business concern. [Conplete only if the offeror
represented itself as a snall business concern in paragraph (c)(1) of this
provision.] The offeror represents as part of its offer that it [ ]is, [ ]is
not a veteran-owned small business concern.

(3) Service-disabled veteran-owned small business concern. [Conplete
only if the offeror represented itself as a veteran-owned small business
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concern in paragraph (c)(2) of this provision.] The offeror represents as part
of its offer that it [ ]Jis, [ ]is not a service-disabled veteran-owled snal
busi ness concern

(4) Snmall disadvant aged busi ness concern. [Conplete only if the offeror
represented itself as a snall business concern in paragraph (c)(1) of this
provision.] The offeror represents, for general statistical purposes, that it
[ 1is, [ ]lis not, a small disadvantaged busi ness concern as defined in 13 CFR

124.1002.

(5) Wonen-owned smal | business concern. [Conplete only if the offeror
represented itself as a small business concern in paragraph (c)(1) of this
provision.] The offeror represents that it [ ]is, [ ]is not a wonen-owned
smal | busi ness concern

Not e: Conpl et e paragraphs (c)(6) and (c)(7) only if this solicitation is
expected to exceed the sinplified acquisition threshold

(6) Wonen-owned busi ness concern (other than small business concern).
[Conplete only if the offeror is a wonen-owned busi ness concern and di d not
represent itself as a small business concern in paragraph (c¢)(1) of this
provision.]. The offeror represents that it [ ]is, a wonen-owned business
concern

(7) Tie bid priority for |abor surplus area concerns. If this is an
invitation for bid, small business offerors nay identify the |abor surplus
areas in which costs to be incurred on account of manufacturing or production
(by offeror or first-tier subcontractors) anount to nore than 50 percent of
the contract price:

(8) Snall Business Size for the Small Busi ness Conpetitiveness
Demonstration Programand for the Targeted | ndustry Categories under the Snal
Busi ness Conmpetitiveness Denonstration Program [Conplete only if the offeror
has represented itself to be a snall business concern under the size standards
for this solicitation.]

(i) [Conplete only for solicitations indicated in an addendum as
bei ng set-aside for enmerging small businesses in one of the four designated
industry groups (DIGs).] The offeror represents as part of its offer that it
[ 1is, [ 1is not an enmergi ng small business.

(ii) [Conplete only for solicitations indicated in an addendum as

being for one of the targeted industry categories (TICs) or four designated
industry groups (DiGs).] Oferor represents as foll ows:
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(A) Oferor's nunber of enployees for the past 12 nonths (check
the Enpl oyees colum if size standard stated in the solicitation is expressed
in terns of nunber of enployees); or

(B) Oferor's average annual gross revenue for the last 3 fiscal
years (check the Average Annual Gross Nunber of Revenues columm if size

standard stated in the solicitation is expressed in terns of annual receipts).

(Check one of the follow ng):

Nunmber of Enpl oyees Aver age Annual G oss Revenues
50 or fewer _ _$1 mllion or less
__51-100 __$1,000,001-%2 million
_101-250 __$2,000,001-$3.5 mllion
__251-500 __ $3,500,001-%5 million
__501-750 __ $5,000,001-%$10 mllion
__751-1,000 __$10,000,001-%17 mllion
___COver 1,000 __ COver $17 mllion

(9) [Conplete only if the solicitation contains the clause at FAR
52.219-23, Notice of Price Evaluation Adjustnent for Snall D sadvantaged
Busi ness Concerns, or FAR 52.219-25, Small D sadvantaged Busi ness
Parti ci pati on Program Di sadvant aged Status and Reporting, and the offeror
desires a benefit based on its di sadvantaged status.]

(i) General. The offeror represents that either-

(A It [ lis, [ ]lis not certified by the Snall Business
Adm nistration as a snall di sadvantaged busi ness concern and identified, on
the date of this representation, as a certified snall di sadvantaged busi ness
concern in the database nmintained by the Snall Busi ness Adm nistration
(PRO-Net), and that no naterial change in disadvantaged ownership and contro
has occurred since its certification, and, where the concern is
owned by one or nore individuals claimng di sadvantaged status, the net worth
of each individual upon whomthe certification is based does not exceed
$750, 000 after taking into account the applicable exclusions set forth at 13
CFR 124.104(c)(2); or

(B) It [ 1has, [ ]1has not submitted a conpleted application to the
Smal | Business Admi nistration or a Private Certifier to be certified as a
smal | di sadvant aged busi ness concern in accordance with 13 CFR 124, Subpart B,
and a decision on that application is pending, and that no nmaterial change in
di sadvant aged ownershi p and control has occurred since its application was
submi tted.

(ii) [ 1Joint Ventures under the Price Eval uation Adjustnent for
Snmal | Di sadvant aged Busi ness Concerns. The offeror represents, as part of its
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offer, that it is ajoint venture that conplies with the requirenents in 13
CFR 124.1002(f) and that the representation in paragraph (c)(9)(i) of this
provision is accurate for the small di sadvantaged busi ness concern that is
participating in the joint venture. [The offeror shall enter the nane of the
smal | di sadvant aged busi ness concern that is participating in the joint

vent ur e: N

(10) HuBZone smal |l business concern. [Conplete only if the offeror
represented itself as a small business concern in paragraph (c)(1) of this
provision.] The offeror represents, as part of its offer, that--

(i)y 1t [ 1 is, [ ] is not a HUBZone snall business concern |listed, on
the date of this representation, on the List of Qualified HUBZone Snall
Busi ness Concerns nai ntai ned by the Snall Busi ness Admi nistration, and no
materi al change in ownership and control, principal office, or HUBZone
enpl oyee percentage has occurred since it was certified by the Small Business
Adm nistration in accordance with 13 CFR part 126; and

(ii) 1t [ 1 is, [ ] isnot ajoint venture that conplies with the
requirenents of 13 CFR part 126, and the representation in paragraph
(c)(210) (i) of this provision is accurate for the HUBZone snall business
concern or concerns that are participating in the joint venture. [The offeror
shall enter the nane or names of the HUBZone snall business concern or
concerns that are participating in the joint venture: .] Each
HUBZone snal | business concern participating in the joint venture shall submt
a separate signed copy of the HUBZone representation

(d) Representations required to inplenent provisions of Executive O der
11246 --(1) Previous contracts and conpliance. The offeror represents that --

(i) It [ ]1has, [ ]lhas not, participated in a previous contract or
subcontract subject to the Equal Opportunity clause of this solicitation; and

(ii) It [ 1has, [ ]lhas not, filed all required conpliance reports.
(2) Affirmative Action Conpliance. The offeror represents that --

(i) I't [ ]1has devel oped and has on file, [ ]has not devel oped and
does not have on file, at each establishment, affirmative action prograns
required by rules and regul ati ons of the Secretary of Labor (41 CFR parts 60-1
and 60-2), or

(ii) I't [ 1has not previously had contracts subject to the witten
affirmative action prograns requirenent of the rules and regul ations of the

Secretary of Labor.

(e) Certification Regarding Paynments to |nfluence Federal Transactions (31
U S C 1352). (Applies only if the contract is expected to exceed $100, 000.)
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By submi ssion of its offer, the offeror certifies to the best of its know edge
and belief that no Federal appropriated funds have been paid or will be paid
to any person for influencing or attenpting to influence an officer or

enpl oyee of any agency, a Menber of Congress, an officer or enployee of
Congress or an enpl oyee of a Menber of Congress on his or her behalf in
connection with the award of any resultant contract.

(f) Buy Anerican Act Certificate. (Applies only if the clause at Federal
Acqui sition Regul ation (FAR) 52.225-1, Buy Anerican Act--Supplies, is included
inthis solicitation.)

(1) The offeror certifies that each end product, except those listed in
paragraph (f)(2) of this provision, is a donestic end product (as defined in
the clause of this solicitation entitled "Buy Amrerican Act--Supplies") and
that the offeror has considered conponents of unknown origin to have been
m ned, produced, or nanufactured outside the United States. The offeror shall
list as foreign end products those end products nmanufactured in the United
States that do not qualify as domestic end products.

(2) Foreign End Products:

LI NE | TEM NO COUNTRY OF CRIG N

[Li st as necessary]

(3) The CGovernnent will evaluate offers in accordance with the policies
and procedures of FAR Part 25.

(9) (1) Buy Amrerican Act -- North Anerican Free Trade Agreement -- Israeli
Trade Act Certificate. (Applies only if the clause at FAR 52.225-3, Buy
Anerican Act — North American Free Trade Agreenent Israeli Trade Act, is
included in this solicitation.)

(i) The offeror certifies that each end product, except those listed
in paragraph (g)(1)(ii) or (g)(1)(iii) of this provision, is a domestic end
product as defined in the clause of this solicitation entitled "Buy American
Act -- North American Free Trade Agreenent -- Israeli Trade Act" and that the
of feror has consi dered conponents of unknown origin to have been m ned,
produced, or manufactured outside the United States.

(ii) The offeror certifies that the follow ng supplies are NAFTA

country end products or Israeli end products as defined in the clause of this
solicitation entitled "Buy Amrerican Act-North American Free Trade
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Agreenent-lsraeli Trade Act":
NAFTA Country or Israeli End Products:

LI NE | TEM NO COUNTRY OF ORIG N

[Li st as necessary]

(iii) The offeror shall list those supplies that are foreign end
products (other than those listed in paragraph (g)(1)(ii) or this provision)
as defined in the clause of this solicitation entitled "Buy Anerican Act-North
Anerican Free Trade Agreenent-lsraeli Trade Act." The offeror shall list as
other foreign end products those end products manufactured in the United
States that do not qualify as domestic end products.

Q her Foreign End Products:

LI NE | TEM NO COUNTRY OF ORIGA N

[Li st as necessary]

(iv) The Governnent will evaluate offers in accordance with the
policies and procedures of FAR Part 25.

(2) Buy American Act--North American Free Trade Agreenents--Israeli

Trade Act Certificate, Alternate | (May 2002). If Alternate | to the clause at
FAR 52.225-3 is included in this solicitation, substitute the follow ng
paragraph (g)(1)(ii) for paragraph (g)(1)(ii) of the basic provision:

(9)(1)(ii) The offeror certifies that the follow ng supplies are
Canadi an end products as defined in the clause of this solicitation entitled
"“Buy Anerican Act--North American Free Trade Agreenent--lsraeli Trade Act'':

Canadi an End Products:

Line Item No.
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(Li st as necessary)

(3) Buy Anerican Act--North Anerican Free Trade Agreenents--Israel
Trade Act Certificate, Alternate Il (May 2002). If Alternate Il to the clause
at FAR 52.225-3 is included in this solicitation, substitute the follow ng
paragraph (g)(1)(ii) for paragraph (g)(1)(ii) of the basic
provi si on:

(g)(1)(ii) The offeror certifies that the follow ng supplies are
Canadi an end products or Israeli end products as defined in the clause of this
solicitation entitled * Buy Anmerican Act--North Anerican Free Trade
Agreenent-Israeli Trade Act''

Canadi an or Israeli End Products:

LI NE | TEM NO COUNTRY OF ORIGA N

[Li st as necessary]

(4) Trade Agreenents Certificate. (Applies only if the clause at FAR
52.225-5, Trade Agreenents, is included in this solicitation.)

(i) The offeror certifies that each end product, except those |listed
in paragraph (g)(4)(ii) of this provision, is a U S.-nade, designated country,
Cari bbean Basin country, or NAFTA country end product, as defined in the
clause of this solicitation entitled “Trade Agreements.”

(ii) The offeror shall list as other end products those end products
that are not U S -nade, designated country, Caribbean Basin country, or NAFTA
country end products.

O her End Products

LI NE | TEM NO COUNTRY OF ORIG N
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[Li st as necessary]

(iii) The Governnent will evaluate offers in accordance with the
policies and procedures of FAR Part 25. For line itens subject to the Trade
Agreenents Act, the Government will evaluate offers of U S. -made, designated
country, Caribbean Basin country, or NAFTA country end products without regard
to the restrictions of the Buy Anerican Act. The Government will consider for
award only offers of U S. -nade, designated country, Caribbean Basin country,
or NAFTA country end products unless the Contracting O ficer determ nes that
there are no offers for such products or that the offers for such products are
insufficient to fulfill the requirenents of the solicitation.

(h) Certification Regardi ng Debarnment, Suspension or Ineligibility for
Award (Executive Order 12549). (Applies only if the contract value is expected
to exceed the sinplified acquisition threshold.) The offeror certifies, to the
best of its know edge and belief, that the offeror and/or any of its
princi pal s--

(1) [ JAre, [ Jare not presently debarred, suspended, proposed for
debarnent, or declared ineligible for the award of contracts by any Federal
agency; and

(2) [ 1Have, [ lhave not, within a three-year period preceding this
offer, been convicted of or had a civil judgnent rendered agai nst themfor:
comm ssion of fraud or a crimnal offense in connection w th obtaining,
attenpting to obtain, or performng a Federal, state or |ocal government
contract or subcontract; violation of Federal or state antitrust statutes
relating to the subm ssion of offers; or conmission of enbezzlenent, theft,
forgery, bribery, falsification or destruction of records, naking false
statenents, tax evasion, or receiving stolen property; and

(3) [ JAre, [ Jare not presently indicted for, or otherwi se crininally
or civilly charged by a Government entity w th, conmmi ssion of any of these
of f enses.

(i) Certification Regarding Know edge of Child Labor for Listed End Products
(Executive Order 13126). [The Contracting O ficer nmust list in paragraph
(i)(1) any end products being acquired under this solicitation that are
included in the List of Products Requiring Contractor Certification as to
Forced or Indentured Child Labor, unless excluded at 22.1503(b).]

(1) Listed End Product

Li sted End Product Listed Countries of Origin:
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(2) Certification. [If the Contracting Oficer has identified end
products and countries of origin in paragraph (i)(1) of this provision, then
the offeror nust certify to either (i)(2)(i) or (i)(2)(ii) by checking the
appropriate bl ock.]

[ T (i)The offeror will not supply any end product listed in
paragraph (i)(1) of this provision that was m ned, produced, or nmanufactured
in the corresponding country as listed for that product.

[ T(ii) The offeror may supply an end product listed in paragraph
(i)(1) of this provision that was m ned, produced, or manufactured in the
correspondi ng country as listed for that product. The offeror certifies that
is has nade a good faith effort to determ ne whether forced or indentured
child | abor was used to nine, produce, or manufacture any such end product
furni shed under this contract. On the basis of those efforts, the offeror
certifies that it is not aware of any such use of child | abor
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1. OPTI ON TO EXTEND THE TERM OF THE CONTRACT (FAR 52.217-9) (MAR 2000)

(a) The Governnent may extend the termof this contract by witten notice
to the Contractor 5 days; provided that the Governnent gives the Contractor a
prelimnary witten notice of its intent to extend at |east 30 days before the
contract expires. The prelimnary notice does not coomit the Governnent to an
ext ensi on.

(b) If the Governnent exercises this option, the extended contract shall be
considered to include this option clause

(c) The total duration of this contract, including the exercise of any
opti ons under this clause, shall not exceed four years and ni ne nonths

(d) If an option is not exercised for either Renedial or Preventative
Mai ntenance in a certain period, then that option is no |onger available for
exercise in future years. For exanple, if the Preventative Mintenance Option
is not exercised in Qption Period 2, then that Qption is NOT AVAI LABLE in
Option Period 3.
2. PER OD OF PERFORMANCE (EP 52.212-140) (APR 1984)

The period of performance of this contract shall be fromaward through 25
nmonths after award inclusive of all required reports.

3. TECHNI CAL QUESTI ONS (EP 52.215-110) (APR 1984)

O ferors nmust submt all technical questions concerning this solicitation in
witing to the contract specialist. EPA nust receive the questions no |ater
than 10 cal endar days after the date of this solicitation. EPA will answer
questions which nay affect offers in an amendnent to the solicitation. EPA

will not reference the source of the questions

4. CONTRACT ADM NI STRATI ON REPRESENTATI VES (EP 52.242-100) (AUG 1984)

Project Oficer(s) for this contract:

Project O ficer:

TO BE | DENTI FI ED AT TI ME OF CONTRACT AWARD
Contract Specialist(s) responsible for admnistering this contract:

Adm ni strative Contracting Oficer:
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TO BE | DENTI FI ED AT TI ME OF CONTRACT AWARD

5. SITE VI SIT ARRANGEMENTS AND AVAI LABI LI TY (GSA T024) (JUL 1994)

Oferors are encouraged to inspect Governnent facilities that nay be used for
pl acenent of equi pnent.

A site visit will be held on June 10, 2003 at 1:00pm The site visit will be
held at the followi ng | ocation:

US EPA NVFEL
2565 Pl ynmout h Road
Ann Arbor M 48105

Al arrangenents to inspect these facilities nmust be nade in witing no later
than June 6, 2003. Attendees for the site visit should be listed in
vendor’s request. Arrangenents shall be nade with:

US EPA G ncinnati Procurement Operations Division
M. David Pl agge

(513) 487-2022 Tel ephone

(513) 487-2107 Fax

pl agge. davi d@pa. gov
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Statement of Work

Medium Duty
Four Whedl Drive Dynamometer
for EPA-NVFEL

Requirements, Functional Specifications,
Performance Criteria, and Acceptance Tests

U. S. Environmental Protection Agency
National Vehicle and Fuel Emissions Laboratory
2565 Plymouth Road
Ann Arbor, Michigan 48105
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Overview and General Requirements

Section 1 provides an overview of the scope of the project and generd requirements of the
equipment being procured.

Specific references, which provide important technica information or guidance, are listed in
Section 1.1. Where noted, the requirements of some documents are incorporated by reference
as requirements of this Statement of Work. Background information is presented in Section
1.2.

A generd description of the equipment covered by this Statement of Work, and associated
requirements, is presented in Section 1.3. Other generd requirements are covered in the
balance of Section 1, including requirements for project management.

Contract deliverables and specific requirements are addressed in detail in subsequent sections
of the Statement of Work.

Definitions of the acronyms used in this document are shown in the Appendix A.

Proposal ingtructions are found in Attachment 3 of the Request for Proposd. Following these
indructions carefully, and consdering the Technical Evauation Criteria presented in Attachment
4, are critical steps to preparing aresponsive proposal.

References

Code of Federal Regulations 40 CFR, Part 86 "Control of Emissions From New and In-Use
Highway Vehides and Engines" SubpartsB, R, S

Code of Federal Regulations 40 CFR, Part 600, "Fuel Economy of Motor Vehicles'

Code of Federd Regulations 29 CFR Part 1910 "Occupationa Safety and Hedlth Standards’
All CFR materias may be found at http://Aww.access.gpo.gov/ecfr/

SO DIS 17025 - Generad Requirements for the Competence of Testing and Calibration

Laboratories
(www.iso.org/iso/en/Cata ogueDetai | Page.Catal ogueDetail 7CSNUMBER=30239)
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NFPA 70 (NEC), NFPA 79 (ESIM), NFPA 496 (SPPEEE) - National Electrical Codes
(Wwww.nfpa.org)

SAE Recommended Practices J2263 (10/96), J-2264 (4/95), and J2452 (6/99)
(Wwww.SAE.com)

EPA Fecilities Manua dated February, 1998 - Volume 1 (A/E& Planning Guiddines) and
Volume 4 (4844 - Facility Sefety, Health and Environmental Management Manual)

Dynamometer Performance Evauation and Quaity Assurance Procedures,
AAMA/AIAM Commonization Team find draft of March 17, 2000.
132 page.doc file (Use For Informationa Purposes)

All references shdl be the most current available as of the date of this contract.
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Background and Procurement Overview

As part of the Clean Air Act and its Amendments, a variety of new emissions regulations have
been implemented for vehicles and engines. Tier 2, NLEV, OBD |l on-board diagnostics, and
Supplemental FTP are afew examples of test changes that require sophisticated and adaptable
emission measurement systems. The EPA NVFEL has undertaken a comprehensive program
to implement new and refined test systems to enhance the capabilities to conduct low leve
emissions testing, of the highest precision and accuracy, on a broad range of vehicles.

This document describes sets forth EPA's requirements for a4 whed drive eectric chasss
dynamometer to be located in a newly-devel oped test Site at the EPA National Vehicle and
Fud Emissions Laboratory (NVFEL) in Ann Arbor, Michigan.

Federd regulations for exhaust emissons and fuel economy of motor vehicles specify tests using
chasss dynamometers. The purpose of the chasss dynamometer isto duplicate the forces
encountered by a vehicle moving on aroad by modeling those characteristics with a Sationary
vehicle on arotating surface. The dynamometer specified in this SOW will provide EPA with
additiona testing capabilities to support both current and future regulations as well as arange of
evauation and development activities. This dynamometer will be used to test awide range of
vehidesinduding front whed drive, rear whed drive, four whed drive and dl whed drive with
the full range of powertrain technology including those providing energy conservation through
regenerative braking. These vehicles will include those powered by some combination of
internd combustion engines, eectric motors and storage devices, hydraulics and hydraulic
dorage systems and fud cdls.

The dynamometer shal incorporate the following generd feetures for testing these vehicles:

1.1.1 Accurate and precise road load determination and smulation, utilizing the latest
technology, through a digitally-controlled, eectricaly-activated, motor-absorber that
recreates the mechanica inertiaand frictional forces that would be present on the road
with electricaly generated load forces based on specific equations, coefficients, and
response characteritics.

. Vehicle loading applied to the tires by 48" diameter rolls connected to intermediate
motor/absorbers on a per axle configuration that contacts each vehicletire,

. Capability of testing dl light duty vehicles, medium-duty passenger vehicles and
complete heavy duty vehicles up to 14,000 GVW, in two whed drive and four whed
drive configurations, in aweight range of 1,000 to 14,000 pounds. Vehicle testing shdl
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be accomplished by smulating dl load conditions that the vehicle can experience on a
dry smooth road. Hence, the roll sets shall operate with synchronous speeds in order
to smulate conditions that would reasonably occur on the road.

. Operation under various ambient conditions to provide maximum flexibility and ease of
operation.

1.2.5 Thechasssdynamometer shdl conform to the requirements specified herein. For the
equipment specified, the contractor shdl have totd system responsibility, which shdl include al
phases of the project, configuration, design, fabrication, assembly, integration, quality
assurance, ddivery to EPA-NVFEL, ingdlation, calibration, commissioning, acceptance
testing, documentation, and training of EPA staff. The contractor shal be responsible for
documenting measurement tracesbility and system acceptance in a manner suitable for audit to
SO standards.
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General Description of Test Site and M easurement System
D329 Light/Medium Duty, FWD/RWD/4WD Test Site Overview

Thiswill be anew test dte at NVFEL, intended to provide awide range of test capabilities. It
will house a medium duty / 4 whed drive dynamometer intended to test a wide range of
vehicles with from 1,000 to 14,000 pounds of smulated inertia, with single or dua drive axles,
fuded by gasoline, oxygenated fuels, acohol fudls, gaseous fuels and diesel fuel. The emisson
measurement system at this site shdl support protocols such as Tier2 level FTP, US06, SCO3,
HFET and others.

Test site D329 is aroom measuring nominaly 25°' W x 75' L x 24' H with aclear height of 20
to the bottom of the 4' girder trusses. This room will contain a dynamometer pit that hasinside
dimensonsof 15 W x 55' L x 9' D located about 10 feet from each end. Thispit containsa
24" thick reinforced floor cagpable of supporting the dynamometer machinery. Columnsfor a
gructura mezzanine to support sampling and auxiliary equipment will be located above the pit
wall will measure about 32' L x 24' W x 12' H. The bargrate deck elevation will be at 13 feet
with open web joist supports between main North-South beams supported by the columns.
The clear height of this structure will be 11' 8" and will have aload rating of 150 PSF. The
edge of the pit will have a 10" x 4" ledge with embedded 4x4 angle iron edges to suppport the
dyno deck gtructure. This pit is being constructed as part of the facility modifications and will
be complete before the dynamometer arrives.

Adjacent to D329 isa 20 x 25' x 10" control room that will have a concrete structural deck
surface for equipment. This areaiincludes four separate smal rooms (about 5'x5') for gas
cylinder storage dong the south wal. Thewalls of the control room will be concrete block.
Accessto this pit, deck, and the test cell mezzanine are provided by staircases asillustrated in
Figure 2. The distance from the rear of the RWD dynamometer to the back wall of the pit shall
be at least 16 feet and shall be preserved as clear space for future use. The distance from the
front of the FWD dynamometer at its maximum whee base satting to the front wall of the pit
shdl be at least 10 feet and shdl be preserved as clear space for future use.

Figure 2 dso shows the possible location of afuture 72" diameter set of rolls that could be
configured as two inverted AC motor/roll assemblies. This system would be used to test large
trucks with dua tandem axles. The ahility of the controls and power converters provided for
the MDV 4WD systems provided under this contract to be adapted and shared or switched to
operate these larger roll sets would be adesirable feature. The rolls/motors of the future
dynamometer would be configured to be independent, but with synchronous speed control and
loading as provided by the drive and control systems for the MDV 4WD system provided
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under this contract.

Congtruction of this new test facility began on April 2, 2003 with a projected completion date
of January, 2004. We expect that the facility will be available for dynamometer ingtdlation by
March 2004. Some work related to equipment ingtallation could potentialy begin prior to that
date by specid arrangement.
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Safety, Health and Environmental Provisons

Providing for a safe working environment is the highest priority in dl EPA equipment purchases
and ingdlation activity. The contractor shal abide and comply with al building and safety

codes specified in the EPA Facility Manud and by ASME, AISC, NEC, OSHA, BOCA, and
NFPA wherever they might apply, to create an intringcaly safe system and work environment.

Significant risk factors such as noise, ventilation of toxic gases, heated surfaces, eectrica
shock, and safety interlocks to prevent accidental errors shal be considered, and control
measures to ensure the safety of operations and maintenance personne shdl be implemented
wherever feasble.

Asrequired by OSHA, dl equipment shdl be designed to provide for straightforward lockout
protection in accordance with OSHA regulations. Written lockout ingtructions, in hard copy
and dectronic formats, shall be provided as part of the "asingtaled" documentation package.

Noise or vibration from equipment installed as part of this contract shall not penetrate the
building or cause adverse affects on other equipment in the facility. Sound
dampening/suppression devices and/or materids shdl be ingaled as needed to limit noise levels
to 60db at 10 feet from any devicesto be located outside of the test cell, 75db at 10 feet for
devices located in the test cell. Devicesto be located in the control room must meet the 60db
requirement.

The contractor shal consder energy efficiency in al component selection, system design and
operaiond drategies. Energy efficient equipment, such as those with the "Energy Star”
designation shdl be utilized whenever possible.

The contractor shal consider the minimization of the generation and release of harmful materias
to the environment in al component selection, system design, and operationd Strategies and
inddlation requirements.

The contractor shdl provide the NVFEL Project Officer with a complete list of chemicasto be

utilized during ingtdlation and commissoning operations & NVFEL, and their associated
Materia Safety Data Sheets (MSDS), at least four weeks prior to system ingtallation.

Page 2-12 of 105



15

151

152

153

154

155

156

1.5.7

PR-C - 03- 10585
Quality Provisons

The EPA is seeking to purchase a dynamometer system that will perform and collect data at the
highest precision and accuracy with ahigh leve of certainty, in a manner that can be
comprehensvely demongtrated and documented. All equipment and dl functions performed by
the dynamometer syslem must be in accordance with the vehicle emissons testing and fuel
economy-testing requirements of the Code of Federd Regulations and dl other codes,
standards, practices, etc. included by reference therein or esewhere in this document.

The contractor shal be expected to carefully consder dl requirements referenced in this
Statement of Work, and al other documents incorporated by reference, and design a complete
and efficient quality strategy for ensuring thet al products delivered as part of this contract meet
those requirements, and will continue to meet them on an on-going bass. Thisdrategy is
expected to include automated pre-test and post-test checks, diagnostic checks, real-time
condition monitoring and exception reporting, routine maintenance activities, mistake-proofing
and full documentation of NIST tracesbility where gpplicable.

The utilization of trend analysis and statistical process control, based on historica data, to aert
operator to abnormal conditions, is highly desirable.

All documentation and system ingructiond, darm and warning messages shdl be ddlivered ina
clear, concise manner, in plain English, with a minimum of technica jargon.

Systems ddlivered under this contract are expected to support compliance with 1SO 9000
series standards, and SO DIS 17025, in a complete and efficient manner.

The contractor shdl provide automated systems which monitor and track long term
performance of key operating parametersto provide early warning of failure or significant
change in operating or measurement performance. The utilization of trend analysis and
datistical process control, based on historica data, to dert operator to abnormal conditions, is
highly desirable,

The contractor shdl deliver systems which provide for automated archiving of active aswdl as
previous, or inactive cdibration and verification data

The contractor shal provide a procedure for an automated verification of the cdibration of dl

andog transducers and signd conditioning hardware and andog inputs and outputs delivered as
part of this contract.
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Within the context of this Statement of Work the word "cdibration” shdl mean:

Cdlibration - set of operations that establish, under specified conditions, the relationship
between vaues of quantitiesindicated by a measuring instrument or measuring system, or values
represented by a materia measure or reference material, and the corresponding values redized
by standards. (Internationad VVocabulary of Basic and Generd Termsin Metrology (VIM;

1993) definition) Furthermore "cdibration” shal mean a defined set of actions which produce a
permanent record of the relation of instrument response to standards.

The delivered systems shall not update any cdibration data or other congtants that affect
dynamometer performance without firgt explicitly verifying viaadidog box that the action
should occur. If the update is affirmed, the update shal be implemented immediately without
having to reload any portion of the system or take other further action of any kind.

The update verification dialog box shdl prompt for an operator 1D and provide for operator
comments, if any. These updates shdl be permanently and centrally documented in an
electronic file which stores the old information and new information as part of aclear audit tral.
The update documentation file shal be readily ble, printable, archiveable, and copyable,
and shdl provide for additional comments, which may be added at any time at the highest level
of password protection.

This update function shal be available both "red-time," such asimmediatdy following a
cdibration procedure, or a alater time, and shdl include the option for additiona control
through the use of a specia entry code. Activation of the access code option shall only restrict
actud change implementation. Changes may be stored as "pending” for later implementation.
All pending changes shall be easlly retrievable for later authorization via a screen-viewable and
printable ligting. Only one cdlibration for any device and range shdl be alowed to be "pending”
a onetime.

At aminimum, each record in the documentation file shal include a unique serid number, a
clear description of the action taken, with change time and date, the resulting data change,
operator ID, comments, and verification code (if any).

The contractor shal provide dl certificates of caibrations and verification measures. This shall
include dead weight certification, and verifications of any frequency, voltage, and mechanica
attributes such as hardness, roughness, weights, dimensions, inertia, concentricities, and balance
determinations.
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Operational Efficiency

The EPA seeksto maximize valuein dl its testing operations, and expects the dynamometer
system delivered as part of this contract to demondtrate ahigh leve of efficiency. The
contractor shdl consder operationd efficiency in dl aspects of the design and functioning of the
dynamometer. A smple example would be to provide for unattended operation of certain
lengthy procedures.

The equipment shall be designed and configured to function satisfactorily for extended periods
on a continuous basis, except for scheduled maintenance. Scheduled maintenance requirements
should be minimized.

The measurement system shall be designed and configured to facilitate safe, one-person set-up
and test operation.

All components of the systems specified in this contract must be free of any date-based

obsolescence (e.g. "Y 2K") problem that would impair operationa efficiency or veracity through
the year 2050.
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Electrical Requirements
Reserved
Electrica power shal be provided by EPA to within 50 feet of the point of use.

The EPA will provide the following 3 types of power pands, as required, within 50 feet of the
point of use. Motor and other noisy loads will not be dlowed on the clean power grid.

. 208V/120V, 1 phase, 60 Hz, utility grade power
. 480V/277V, 3 phase, 60 Hz, utility grade power
. 208V/120V, 1 phase, 60 Hz, clean, uninterruptible power

All equipment shall be ingtalled in accordance with the 2002 edition of NFPA 70, Nationd
Electrica Code and required loca codes.

Equipment design and ingdlation shal permit operation in compliance with Occupationa Safety
& Hedth Adminigration (OSHA) Standards Part Number 1910. Electrica equipment shall
comply with Part 1910 Subpart S. See also NFPA 496.

Equipment design and ingdlation shal bein compliance with 2000 edition of NFPA 70E,
Standard for Electrica Safety Requirements for Employee Workplaces.

Equipment design and ingdlation shdl provide energy-isolating devices required for equipment
operatorsto follow the OSHA rule on the Control of Hazardous Energy (L ockout/Tagout) of
Title 29 of the Code of Federal Regulations (29 CFR) Part 1910.147.

All dectricd cables shdl be isolated from gaslines.

The contractor is responsible for providing and ingtalation of al power circuits disconnects,
transformers, circuit protection devices, and associated hardware required to interface with
EPA provided power panels of paragraph 1.7.2.

All power receptacles shal be heavy duty, industrial grade. Spare power receptacles for future
upgrades and maintenance shall be provided.

Clean/uninterruptible power outlets shal be clearly marked and in a color sdlected by the
Project Officer.
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1.7.11 Clean/uninterruptible power outlets shall be isolated from utility grade power systems and
ingaled in accordance with the principles of IEEE Std 1100.

1.7.12 All cables externd to equipment cabinets with voltages over 50V (AC or DC) shdl berunin
meta conduit or other EPA approved raceway.

1.7.13 Control and Sgnd cables shdl be isolated from power cables. All sgnd cabling shdl not be
adversdly affected due to capacitive or inductive interference.

1.7.14 All control and Sgnd cableswires shdl be permanently |abeled with to/from and signd/function
name information that corresponds with the provided dectrica schematic to enable auser to
determine directly the function of the cable without dways having to consult alookup table or
reference adiagram.

1.7.15 All crimp or compression type connections shdl use only the component manufacturer's
gpproved crimp tools and shal follow the component manufacturer's termination ingtructions.

1.7.16 Discrete digita input/output (1/0) channdsfor externd signds shal beOto 5 volt TTL levd,
unless specified otherwise and shdl be opticaly isolated from their source. The dyno
contractor shal be responsible to interface or adapt any 0-24 VDC /O signds to other parts of
the test Ste sysemsif these systems require 0-5V for the integration of functions.

1.7.17 Digitd 1/0 communications channes shal conform to recognized industry sandards such as
|EEE 802, RS232, R$485, |EEE 488, |EEE 1394, or USB.

1.7.18 Analog /0O shal support £ 5 VDC, + 10 VDC and thermocouple inputs, with gppropriate
sgnd conditioning and isolation.

1.7.19 The contractor shal provide complete eectrical schematics and wire ligtsin their find
documentation package.

1.7.20 All éectricaly actuated relays, solenoids, and vaves shdl be protected by zero switching or
diode clamping o that no back EMF electrical noise is generated.

1.7.21 The€ectrica power driving dl eectrically actuated relays, solenoids, vaves, and motors shdl
be dectricdly isolated and physicaly separated from the power source for the dynamometer
control circuitry, computer, and interfaces.

1.7.22 Thedectricd power driving the dynamometer control circuits shal be immune to dectricd
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noise.

1.7.23 The dynamometer motor-generator shall feed generated electrical power back to the ectrical
grid viaa switching device or safety string lockout that will isolate the dynamometer from the
grid in the event of a power falure. The motor-absorbers shdl dso have current limit
protection to prevent system damage from power grid faults.

1.7.24 The dynamometer system shdl not feed damaging or detrimenta dectrica noise into the power
grid. The power converter shdl utilize IGBT technology and power generated back to the grid
shall meet the noise and harmonic distortion requirements of IEEE-519 standards.

1.7.25 Electromagnetic fields caused by the dynamometer shall be controlled or suppressed to prevent

any interference in the test vehicle or dynamometer dectrical/electronic control systems. The
contractor shdl provide and ingtal any isolation devices required for operation.
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Project Management

The contractor shal comprehensively manage the project to ensure on-time completion and
efficient interaction with EPA during al phases of the project. The contractor shdl develop a
preliminary project plan for review with EPA at a project kick off meeting. The Project
Management plan shdl indicate the contractor's project manager, key personnel and contact
information, the project time line, and sample formats for meeting minutes, progress reports and
open issue tracking. Based on the outcome of the Project Kickoff Meseting, the contractor shall
ddiver acomplete project management plan as indicated on the Schedule of Ddliverables for
this contract.

The project management plan should aso include the submissions, milestones and eventsto be
completed no later than the dates indicated on the Schedule of Deliverables shown in Appendix
F. Alternate dates for intermediate milestones may be proposed at the Project Kickoff
mesting, but al modifications must be approved by the EPA Project Officer and modified in
writing into the contract.

Basic roll operation and control functions shall be demonstrated during the off-site acceptance
process. Equipment shipment to EPA shdl not occur until this requirement ismet. The
contractor shal have responsihility for preparing a report thoroughly documenting al quaity
assurance activities and acceptance results.

The contractor shdl provide on-dte supervison of dl ingdlation, commissoning and
acceptance activities. All contractor personnd shadl receive a 1-hour briefing by EPA
personnel on specific safety and security issues. All contractor personndl and subcontractor
personnd must comply with EPA/NVFEL safety and security measures while working a
NVFEL.
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Detailed Equipment Requirements

Base M echanical Requirements and Configuration

The four whed drive dynamometer and the vehicle restraint system shall be capable of testing
rear whed drive, front whed drive, and dl whed drive vehicles of 1,000 to 14,000 pounds
inertia, in al modes of operation — FWD, RWD, or 4WD modes.

The dynamometer systlem shdl consst of the following components, & a minimum, arranged in
a configuration that optimizes the physicd dimengons, structurd integrity, system response
characteridtics, and flexibility to smulate various loading schemes:

Therollsin agtructure or frames suitable for this gpplication
The Rear Rall Dyno (RRD) shdl be fixed and Front Roll Dyno (FRD) shdl be movable
to whedlbases of at least 86" to 230" minimum

Pneumatic and/or hydraulic components, as required for component actuation

Electric motor-absorber sysems with al associated controls to provide vehicle inertia
and road load smulation. Motors shdl be located in the middie (MIM) between the
left and right rollers
Whee base adjustment system (automated and safety interlocked)

Deck frame structures, decking, and automated roll dot covers capable of supporting
the vehicle loads at dl whedbase settings
All dectricd cabling, piping, tubing, and cabinets

Computer system(s) with control room and driver interface panels, pendants, displays,
controls, and associated wiring and cabling
A meansto ensure safe and efficient ingdlation, aignment, restraint, testing, and
remova of the vehide
A user friendly vehicle restraint system to limit the dynamic laterd and fore/aft travel of
the vehicle without imposing adverse forces affecting roadload forces

T-dots (for 1" T nuts) in the deck structure for its entire length of the pit and each dot
within 6" of the outsde edge of the ralls for auxiliary tie down uses and to enable the
possible use of existing EPA whed chocksin 2WD modes

Supplemental cooling devices, if required

Safety equipment, including noise and EFl suppression

Cdibration devices

The contractor shal configure and ingtal the dynamometer, decking, and related equipment in a
way that optimaly fulfills the various requirements of this Statement of Work, based on the
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nomind test Ste layout shown in Figure 2.

The contractor shall ingtall the dynamometersin alarge subfloor pit in Room 329 at NVFEL as
illustrated Figure 2. The subfloor pit construction will be provided under a separate contract
and shdl be coordinated for the congtruction and ingtalation of this dynamometer syssem. The
dyno pit shal berated for Class 1, Divison 2, Group D use per NFPA codes. Ingalation and
configurations shal provide operationa conditions that can be configured asintringcaly safe
wherever feasible.

The dynamometer chassis frames shdl be installed on a support base and shdl provide torsona
diffness and dignment control. The frame shdl withstand dl satic and dynamic loads which are
encountered during vehicle testing, and shdl not produce any vibrations which may impair the
operation of the vehicle or dynamometer.

Fixed and movable decking shdl be provided by the dynamometer contractor to completely
cover the dynamometer pit. This decking shal consst of dip-resstant surfaces capable of
supporting test vehicles. All deck plates shdl be secure, and if moveable during dynamometer
whed base adjustments, shdl not cause any unsafe opening in the floor surface following the
adjustment. The weight of a angle removable deck plate shal not exceed 200 Ibs. Deck plates
that are heavier shall be designed to provide for some method of attaching alifting device or
chain to move them. Deck plates which need to move in conjunction with wheelbase
adjusment, shal move automaticaly as part of that function.

The decking system shdl include an emergency escape hatch and ladder for emergency egress
from the dynamometer pit near a point that is diagonally opposite the door/dtair entrance. The
hatch shal require no more than 20 pounds lifting force to open. The hatch shal be prominently
marked as such with awarning not to cover or block, and shdl be painted “ Safety Yelow” .
This hatch is not intended for norma entrance and egress from the dynamometer pit.

The dynamometer contractor shal ingtal gppropriate lighting in the dynamometer pit sufficient
for safe movement of personnd and the performance of routine maintenance functions. This
lighting shall be switched at the main entrance to the dynamometer pit.

The dynamometer and vehicle restraint components shdl be capable of withstanding shock
loading from maximum accel eration/decel eration forces, such aslocked vehicle brakes at 60
mph, wide open throttle (WOT), emergency shutdown, or any syslem mafunction(s) that
induces abrupt forces, without damage to any component(s).

2.1.10 The dynamometer shdl be designed and constructed to be capable of operating on a
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continuous basis (24 hours per day, 7 days per week). The dynamometer shall be used to test
vehicles exposad to the following ambient conditions:

. Test cell temperature: 50 - 100 degrees F
. Reative humidity: 20t0 90 %

The dynamometer performance shall not be adversdly affected by the conditions of the vehicle
test environment. The objective isto maintain frictiona stability and to minimize component
exposure to adverse conditions. Air circulation to the pit will be provided by the facility air
handling system. Air flow through the pit will be gpproximately 10,000 CFM at test cell
ambient temperature and humidity.

Each dynamometer roll set shdl congst of two single 48 inch diameter ralls asfollows:
Features, functions, specifications, and criteriaare dso shown in Tables A and B.

. Roll diameter tolerance £+ 0.010 inches
. Differencein rall diameters per roll set £ 0.010 inches
. Rall concentricity of 0.010 inches maximum Totd Indicated Runout (TIR)
. Rall width spacing shal accommodate:
Vehicleingde track width of 36 inches
Vehicle outside track width range 100-108 inches
. Vehicle whed base range of a least 86-230 inches as a minimum
. Congtructed for vehicle axle weight of up to 10,000 pounds
. Roll surface roughness (See Note) 150-250 micro inches
. Rall surface minimum hardness Rockwell B9O
. Roll dynamic balance quality to ANS! or ISO STD 1940 to G6.3
. The front and rear roll sets shdl be pardld to within 0.25 inches (+0.125" on each Sde)
as measured by the centerline differentid a the maximum roll width.

NOTE: Roll surfacefinish shdl provide atractive effort that is comparable to avehicle
operaing on atypicd dry road surface with no tire dippage. Rall surface roughness shdl dso
not produce abnormd tire tread wear. Polished rolls may dip more than dull finishes.

The front set of rolls shal be dectro-mechanicaly adjustable to the vehicle whedbase, while the
rear st of rollsremainsfixed. The dynamometer system shdl control, indicate and
automaticaly record the find whedbase distance. After adjustment, the moveable roll set shdll
remain pogitively fixed on the base rall frame, even during power failures.

Test vehicles will be oriented asillustrated in Figure 2b. Due to the positioning of the emissons
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sampling system, rear whed drive vehicles will typicaly be placed on the fixed rear roll and
front whed drive vehicleswill be placed on the front roll. However the dynamometer shal be
configured such that ether roll may be utilized for any two whed drive vehicle,

2.1.14 The dynamometer rolls and decking shdl beingaled nomindly flush with the leve, finished
floor. The vehicle shadl be maintained within £ 0.5% grade of a horizontal position.
(Approximately + 0.5" per 100")

% Grade = 100 tan 6
A 45 degree dope has agrade of 100%. A 7% grade rises about 7' per 100’ of travel.

2.1.15 The dynamometer frames shall be supported above the subfloor space in a manner that

optimizes air circulation in the subfloor area. The tet vehicleis to be gpproximately located at
the geometric center of the air flow stream of the test chamber.

Bearings and L ubrication

2.1.16 All bearings, gears, or coupling devices shdl be designed to have minimum and stabilized
frictiond losses.

All bearings shdl have an L10 service life of at least 30,000 hours. All parts requiring
lubrication shdl be lubricated before ddivery. All lubrication points shdl be easily accessble,
labeled clearly, and documented. The lubricants, lubrication system, or the dynamometer
system configuration shal not generate, into the test cell 80/20 recirculating air stream,
hydrocarbon emissions that would adversdly affect a SULEV vehicletest at 100 °F.

2.1.17 Thefrictiond parasitic losses of the dynamometer at dl specified environmenta conditions shall
be stable for dl modes of operation. Steady speed (50 mph) frictiona losses shdl remain
within+ 0.1 Hp (x 11b) of the find stabilized vaue following a 10 minute warm-up period.
Parasitic losses shdl be stored in adata base and the ability to analyze and plot values for
higtorica trend andysis shdl be provided. Automated QC flags shal be used to warn the
operator of unusua or unexpected results.

2.1.18 The bearings and power transfer loading devices shdl be sized and configured to withstand the
road |oad forces and axle loads of the specific test vehicles. These forces and loads shall
include those vaues typically encountered from on-road vehicle performance tests conducted at
wide open throttle from zero up to amaximum of 100 mph.
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Whed base Adjusment

2.1.19 The whedbase spacing shal be eectro-mechanically adjustable to the vehicle whedbase, in a
sef-powered manner. The actual wheelbase setting achieved shdl be automaticdly indicated
by an absolute or incrementa measurement transducer and measurement process. The vaue of
the find whedlbase spacing shdl be eectronicaly displayed, recorded and stored for each test.
Any deck platesthat need to move as part of this function shal move automaticaly.

2.1.20 The distance between the front and back sets of rolls shdl be continuoudy adjustable between
86 and 230 inches with an accuracy and repeatability of £ 0.2 inches. Thetime required for
adjusting the dynamometer to any whedbase in the 86 to 230 inch range shdl not exceed 5
minutes.

The vehicle whee base specification and other vehicle-specific set-up parameters, shdl be
available from three sources.

. Pretest information file from TDAP
. Pretest informetion file from the IFC
. Direct operator input

The wheelbase shdl be adjustable while the dynamometer isin either 2WD or 4WD
configuration, and the dynos shdl be prohibited from operation during the adjustment period.
Similarly, the wheelbase adjustment function shdl be prohibited during al other modes of
operation. A readily available meansto lock out this function, in accordance with OSHA
requirements shall be provided in the test cell.

2.1.21 Visud and audible dertsin the immediate vicinity of theralls, both in the test cdll and

dynamometer pit, shall be activated 3 to 5 seconds prior to any whedlbase adjussments. The
audible dert shal be in the range of 75 to 85 dB at a position near the rear roll.

Vehicde Restraint Sysem

2.1.22 Separate vehicle restraint systems shdl be provided for two whed drive set-up or four whed
drive set-up, unless the use of the 4-whed restraint system would in no way reduce the safety,
efficiency or other measures of performance possible through the use of aredtraint system
dedicated to usein testing on asingleroll.

2.1.23 Vehideredrant sysems shdl be provided and ingtaled with the dynamometer in amanner that
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enables unobstructed vehicle ingress and egress from 14' x 14' rollup doors at either end of the
test cdll.

The vehicle redraint sysems shdl safdly restrain dl vehidles at dl operating conditions. The
vehicle restraint system shal maintain the axles of the vehicle centered on the crown of the
roll(s). Whed centering shdl be set prior to the ingdlation of the vehicle restraints.

The vehicle restraint system shdl limit latera and fore/aft motion of the vehicle frame or body to
+1 inch without imparting any adverse verticd or horizontal forces on the vehicle or vehicle
tires, but alowing appropriate freedom for the vehicle suspension to move up and down.

The restraint system shall be easly indaled, or engaged by a single operator in lessthan 12
minutes for four whedl drive operation or 5 minutes for two whed drive operation. Removal of
the restraint system by a single operator shal be normaly accomplishable in less than 3 minutes
indl Stuations.

Axle Centering Systems and Roll Brakes

A roll brake that securely locks the roll set shdl be ingtalled on each dyno. This brake shal
positively separate to a non-contacting position when disengaged to assure no resdua drag.

When the axle centering system and the roll brakes are actuated, ingdlation or remova of the
vehicle shal not cause rall spin. Operation of the roll brakes shdl be independent of the axle
centering system. The axle centering system shdl be capable of being activated by a driver
seeted in the vehicle.

The axle centering system shall be operable only when the roll(s) are not rotating. A roll speed
interlock system shall prevent actuating the axle centering system and non-emergency
engagement of theroll brakes while the roll(s) are rotating

Theroll brakes and axle centering system shall be replaceable within 8 hours from the start of
the on-gite replacement process. Replacement shall not affect cdibration of the dynamometer.

Surface Trestments

All fixed surfaces of the dynamometer system shadl be treated with highly durable protective
coatings (such as plating, primers, epoxy, etc.) or made from materids that will prevent rugt,
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scding, flaking, or chalking under dl the operating conditions of the test cdll environment.

Rotating parts such asrall(s), or shafts, and other non-paintable parts, shal be protected from
corrosion by applying suitable treatments.

Deck plates shdl be finished with a highly durable dip resstant coating in a color to be
designated by the Project Officer.

2.1.30 Surfaces which may move, or are immediately adjacent to a moving surface, or any other

surface which may pose a safety hazard, such as posts or trip hazards, shall be “ Safety Ydlow”
in color or other color approved by the Project Officer.
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Additional Safety Devices and Features

All sefety sysemsfor protection of personnd and equipment shdl be designed in afail-safe
manner to the extent possible, and shal be immune to failure of microprocessor systems.

Warning lights and display messages indicating the status of the axle centering system and rall
brakes, shdl be visble from the driver of the vehicle, and othersin the immediate vicinity of the
dynamometer. An audible and visua darm shdl be activated 3 to 5 seconds prior to movement
of adynamometer roll for whed base length adjustment. Safety Sgns warning of moving rolls
shdl be provided for dl doorsinto the test cdll and dynamometer pit. A sign designating the
meaning of warning lights shal be permanently affixed adjacent to such devices. Such Igns
shall be readable from a distance of gpproximately 12 feet.

The dynamometers shdl be supplied with roll coversthat shal automaticaly adjust to prohibit
personnd contact with the roll(s) during vehicle testing and during dynamometer roll operation
without avehicle. All areas between the rolls shdl have fixed or adjustable deck covering to
provide a surface that ensures personnd safety and alows vehicle placement.

Emergency stop buttons shall be ingtaled as follows:

. Near the dynamometer control compuiter, at the vehicle, and at the eectronic and
display cabinet. The vehicle-located E-stop button may be affixed to the Video
Driver's Aid boom, which shdl be provided by EPA as part of its VDA system.

. At the power cabinets

. At the exit door from the dynamometer pit

The emergency stop function shal cause shutdown (braking) of the dynamometer using the
€lectric motor-absorber working up to the maximum current limits. In the event the electric
motor-absorbers are unable to decelerate the rolls to zero, the pneumatic/hydraulic roll brakes
may be used. Inal cases, the rolls shall be decelerated to zero mph and stopped in a safe
manner and at anomind rate of 8 mph/sec and without damaging the dynamometer system.

Activation of the emergency stop shall cause movement of the front dyno for wheelbase
adjusment and movement of any other covers or mechanica devices to immediately cease.

An emergency shutdown function shdl be triggered autometically when any of the following

conditions are exceeded for ether or both sets of rolls. The system shdl warn the operator and
limit the operations of the machines to maintain safe conditions
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. Dynamometer's maximum speed (a user specified vaue)
. Loss of motor control or speed or load sensor Signas
. Any other condition that by design of the dynamometer would present an urgent unsafe

condition in norma operation. For purposes of this requirement unsafe shal pertain to
both personnd safety and the safety of critical components of the dynamometer or
vehicle

An emergency warning function shal be triggered autometically when any of the following
conditions or limits are exceeded:

. Excessve armature or field current of the motor-absorbers

. Overheating of the motor-absorbers

. Madfunction of the dynamometer cooling sysems

. Mafunction of the power trandfer sysems

. Lossof ar handling or pit ventilation

. Other conditions needed to protect the dynamometer or personnel

Aslong as these conditions do not warrant an immediate shutdown of the dynamometer system,
awarning of a condition that requires immediate attention shall be considered sufficient.

Vishble and audible indicators of activation of the emergency stop function, shutdown, or
warning shal be ingdled in the dynamometer test cell and in the dynamometer control room
and powered by the uninterruptible supply. The indicators shdl be operationd at dl times,
including during power falures. Thetest cdl indicators shdl be visble from the vehicle driver's
Segt , when the drivers eyes are focused on the driver’ s aide monitor, and in at least one other
location in the test cdll.

Thewarning shal be sufficiently prominent to capture the attention of personnd engaged in
norma operationd tasks. All warning devices shdl include a written and grgphic sgns
indicating their meaning, that can be read from sufficient distance as to be practica.

Alarm and warning messages and explanations shdl aso be displayed on the Dynamometer
Control Computer System (DCCYS) in order of occurrence and saved in a permanent log file on
the control computer hard disk periodicaly or as needed to prevent loss from the buffer. All
log file entries shdl be date and time stamped. EPA’ s routine computer backup and file
trimming procedures normally limit the need for loca storage of test log files to no more than 3
months worth of tegting.

2.2.10 Alarm and warning messages shdl be concise and shdl provide criticd information specific to
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the particular condition triggering the darm or waning.

2.2.11 The contractor shal four whed protective barriers to contain or deflect any debrisin the case of
atirefalure. These devices shal dso provide for attenuation of tire noise. Each barrier device
shdl be easly ingdlable by a angle operator in less than 2 minutes per whed. This device shdl
not inhibit egress of personnel from thetest cdll. The use of this device, dong with the restraint
system, shdl not prevent the removd of the vehicle from the dynamometer in under 3 minutes.
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Functionality, Control and Operating M ode Requirements

The basic performance characteritics of the dynamometer shdl be to smulate the road forces
that occur on the road for any type of vehicle operation or any vehicle configuration. For
example, afour whed drive vehicle may automaticaly use 4WD mode during accelerations and
braking, but switch to 2WD mode (FWD or RWD) during cruise modes. A hybrid vehicle
may drive one or both axles with different sources of power. An engine may drive one axle and
an dectric motor may smultaneoudy absorb energy from the other, thus using the road asa
power transfer path. A moment later, both may be driving the vehicle, or one axle could be
mechanically braking and the other applying regenerative braking. A vehicle may have
mechanica brakes on one axle and regenerative braking (but no mechanica brakes) on the
other and may stop on a hill following a decdleration.

In each case and a dl conditions, the displacement and speeds of the two rollers shall remain
coupled in a synchronous manner as though they were two points on continuous roadbed and
the two dynamometers shal correctly apply the road load forces to smulate the total load on
the vehicle. The case of the vehicle stopped on a hill with no brakes on one of its axles
represents the complex case of split forces at zero speed and displacement.

At aminimum, the dynamometer system shall support the following operation modes and
functions:

. Road Load Simulation Mode (torque control mode)
with cgpability for Low Power Vehicle Adjusment (Dynamic Load Reduction)

. Warm-Up Mode - parasitic loss stabilization and QC verification

. Speed Control Mode

. Torque Control Mode

. Cdlibration Mode

. Stepwise Coastdown - smilar to SAE J2452 for tire losses as away to quantify vehicle
driveline losses on a per axle and total basis as afunction of speed

. Sdlf-Motoring Mode (steady speeds and fixed accels, decels between speeds)

. Determination of Dynamometer Paragitic Frictiona Losses
. Mechanical Base Inertia Verification Test (dynamic cdibration verification)
. Dynamometer Coastdown Test

. Vehicle dignment and Wheelbase adjusment Mode
. Derivation of Dynamometer Road Load Settings - SAE J2264
. Service/Diagnogtic Mode
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Road Load Simulation Mode

The contractor shall provide a dynamometer system that can be used to smulate the road
forces normaly encountered by FAVD, RWD, AWD, or 4WD vehicles operating under a
variety of conditions. Either set of rolls (front or back) shall be usable for FWD or RWD
operation.

The system shdl be capable of testing a FWD or RWD vehicle in the 4WD mode of operation
whereby the rolls supporting the non-driving whedls are motored synchronous with the rolls
loading the driving whed's as would occur on aflat road. In any smulation mode, either
dynamometer shall dso provide augmented braking, road grade smulation and low power
vehicle adjustment (load reduction) as independent, selectable options.

The dynamometer shall smulate either afixed or variable road grade, of at least —15% to
+15%, for al vehicles up to 14,000 pounds. A fixed road grade shall be either selected and
specified during the pre-test setup or from the drivers pendent. Additionally a variable road
grade feature shall be sdlectable during pre-test setup. When avariable road grade is selected,
the dynamometer shall set road grade according to an externd + 10 Volt DC sgnd. The
scaing of thisinput shdl be easily configurable by a user accessing the system at security level
3. Security levels are described in Section 4. The dynamometer shdl limit the minimum and
maximum levels of road grade smulation to user configurable limits

The configuration of the dynamometer (4AWD, RWD, or FWD), and as applicable, the
designation of the angle (Front or Rear) dynamometer roll set utilized, along with any other
selectable options, shdl be stored as part of the road load smulation results summary and the
vehicle parameter data base.

Theroll set which isnot used in a2WD configuration shal be locked using theroll brake.

The system shdl be able to tet FWD, RWD, or 4WD vehicles using asingle road load curve
and inertiainput for the vehicle. The dynamometer control function must distribute loading to
each roll set asrequired to smulate dl transent and steady speed road conditions. Inertia
forces shdl be adjusted, as appropriate, for the rotationd inertia of non-rotating vehicletiresin
2WD operation.

The cdibration, compensation, and storage of the dynamometer parasitic losses shall be
maintained in both 2WD and 4WD configurations.

The 4WD control system shdl be designed in accordance with the following requirements with
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regard to Smulating actud road conditions.

. Operation in 4WD shdl accurately reproduce the same proportioning of forces
between the front and rear axles of the vehicle as would be encountered by driving the
vehicle on asmooth, dry level road surface, for the full range of drive train designs
available. Thisincdudes dectric vehicles and hybrid designs that include regenerative
braking, various engine-off schemes, and arange of power and traction
supplementation devices and Srategies. The torque split between the front and rear roll
sets shdl aways be dictated by the vehicle, not by the dynamometer. Specifically, the
tractive forces applied by the vehicle at the surfaces of each roll set and reacted to by
the dyno are both inputs to and outputs from the dynamometer control system, and will
change dynamicaly during vehicle operation.

. Front and rear roll speeds shdl be synchronous within = 0.1 mph. Thistrandatesto
synchronous 48" rall displacements that remain within £ 0.2 "/sec, or + 0.5
degrees/sec, under dl 4WD operaing conditions. Achievement of this requirement
shall be assessed by andyzing the running 1 second average of each roll speed acquired
at 20 Hz as measured by either the dynamometer roll speed sensors, or by an externd
high speed data acquisition device.

. The displacement of areference point on each dyno roll surface shdl aso remain
constant over agiven test. Idedly, reference marks on each roll set should till both be
in the same relative positions at the end of atest, as though the rolls were coupled
mechanicaly. During certain modes of loading, the differentid angular displacement
between roll sets may vary asmal amount a any given ingant, but these positive and
negetive offsets should essentidly cancd out over time.

. Front and rear roll distances shall be equivdent for dl 4WD test cycles. For any test
condition and duration, the front and rear roll distances shdl not differ by more than
0.02% of atotd distance traveled that is greater than 500 feet. Distance shdl be
measured per 40 CFR, Part 86, 135-90(h) by counting roll revolutions, or fractions
thereof.

2.3.9 The4WD control system shdl use a high-speed control dgorithm to operate the two dyno
motor controllers smultaneoudy asfollows:

. Each control system controls the loading force at the roll surface from inputs such as
distance, speed, acceleration, parasitic losses, and reactive load measured from each
roll set.

. The control dgorithms precisaly determine the applied force that will be required from

both front and rear roll satsto amulate the total vehicle road load force.
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. The controller shal compensate for any force smulation errors of the motor and A/C
drive. One motor may be motoring and one may be absorbing or both may use any
combination of these modes. The modes may dso change dynamicaly as afunction of
the vehicle operation.

. The inertiaand road load vaues shdl not artificidly be split between the two roll sets,
nor is any assumption made as to which axleisthe driving force. Therolls setsreact to
the inherent dynamic torque split of the vehicle power train, while maintaining the tota
road load, inertiaforce, and synchronous displacements and speeds throughout the te<t.

2.3.10 Theload gpplied by the dynamometer shal modd and smulate forces acting on the vehicle
during norma road operation, including rolling resstance, aerodynamic drag, road grade, drive
train losses and inertia forces according to the following formula

FR = A + B*V + C*V2+ D*W + M*dV/dt (SeeNote)
where

FR=tota vehicle road |oad force to be applied at the surfaces of therolls

A = congtant load term (friction)

B = load coefficient dependent on velocity (drag and rolling resistance)

C = load coefficient dependent on velocity squared (frontal windage and drag)

D = incline grade coefficient (-,+) = [sin 6 ] including variable grade mode D = f(t)
W =weight of vehide

M = effective vehicle mass, taking into account the rotational masses of driven and non-
driven power trains on both 2WD and 4WD vehicles

V =linear velocity a the roller surfaces = dX / dt, where X isapoint on therall
surface

dV / dt = acceleration rate of the roller surfaces

Note Thetotd forceisthe sum of theindividua tractive forces applied at each roller
surface. See variables and engineering units in the gppendices.

2.3.11 The measured amulation error of the tota road force, including the inertiaforce shal not
exceed the greater of + 2.0 pounds or + 1 % of the target value, according to the above force
formula, under dl operating conditions and a dl velocities. This measurement shdl utilize the 1-
second average of force and speed when acquired a 10-Hz, or faster.
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The dynamometer control system response time shall be less than 100 milliseconds. System
response time shal be defined as the time lag between a step change in demanded force at the
roll surface, and the occurrence of 90% of the fina demand vaue for a criticaly damped
regponse function. The maximum overshoot shdl not exceed 25% of the find steady vaue.
The sgnd shdl ettle to within 3% of the demand vaue in less than 150 milliseconds from the
gep change. Totd response shdl include mechanica delay, measurement lag, computationa
time, and power control eectrica response parameters that will be experienced in normal
operation. Thisisillugtrated in Figure 5 - Second Order Response Characteristics and
Definitions.

Low Power Vehide Adjusment (LPVA)

The dynamometer shall have afesture that reduces the tota force gpplied to the vehicle under
certain vehicle operating conditions, in response to externd sgnds. LPVA shdl be invoked by
activation of an externd 5 volt DC sgnd to adigital input of the dynamometer. The amount of
force adjustment at any point in time shal be determined by a second, 0 to 10 volt DC sgnd to
an andog input. Nomindly thisandog signa will correspond to a0 to 100% reduction in force
to the target force to be gpplied to the vehicle. The actud percent reduction in force, in
regponse to thisinput, shal be configurable within the dynamometers maintenance or limited
access sat-up utilities.

Speed Control Mode

The dynamometer shall be cgpable of maintaining a vehicle at a constant speed. This function
shdl be controllable at the driver's pendant. A single button or smple function shal be
provided to safely return the dynamometer to road load mode operation at any time,

Torgue Control Mode

The dynamometer shal be capable of maintaining avehicle at a congant load. This function
shdl be controllable at the driver's pendant. A single button or smple function shal be
provided to safely return the dynamometer to road load mode operation at any time,

Sdf-motoring Mode
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The motor-absorber systems shal have the capability to motor the roll setsindividudly or in
4AWD mode under avariety of predetermined speed and load schedules. Thisshadl dlow the
following procedures to be executed for ether roll set, a a minimum:

. Vehicle dignment (with toggle jog or dow turning of rolls)
. Dynamometer warm-up at specified speed

. Coastdown, acceleration, and deceleration tests

. Speed signd and synchronization checks

. Paragtic loss cdibration and verification

. Parasitic loss stability check

. Dynamic torque verification (also caled base mechanica inertia verification)

. System response characterization

An acceleration/decel eration rate, plus find steady state speed and duration at that speed shdll

be specifiable by the operator and automatically controlled through the dynamometer controller,
ether asasngle step or a sequence of steps. The dynamometer controller shall aso be able to
self-motor the dynamometer according to a 1 Hz speed versus time schedule from atime based
ASCII tab delimited text file that is selectable from amenu of various schedules.

The motor-absorber shall be capable of accel erations and decdlerations of the base mechanica
inertiaat any constant rate between 0 and 10 mph/sec.

Determination of Dynamometer Paraditic Frictional Losses

Cdibration for frictiond losses shall be automated. For any inertia configuration, the processor
shall determine afriction curve using a steady speed or a coastdown procedure. The user shdll
have the capakility to manudly set the frictiond loss coefficients. The frictiond losses shdl be
compensated for over the entire speed range.

Thefrictiona losses shdl be modeed with a polynomid fit asfollows.

Fo = @& + b*v + c*V (SeeNote)

where

F, = tota dynamometer frictional |osses outside the force control loop
a, = condtant frictional loss coefficient
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b, = frictiond loss coefficient dependent on velocity

C, = frictiona loss coefficient dependent on velocity squared
v =vedocity of theroll surfaces

Note: Frictiond losses shall be determined on each roll set and shall be compensated for in the
tota road load function. See variables and engineering unitsin the gppendices.

Mechanica Base Inertia Verification Test

Thisfunction shdl be available as both a verification of base inertia of each dynamometer roll

set, and as aroutine verification of the proper functioning of the dynamometer measurement and
control systems. For this function, the dynamometer shall be programmed to operate at its base
mechanical inertiaweight and zero road load. From a steady lower speed (about 15 mph) and
using a constant accel eration rate the dynamometer shall accel erate to a speed that is about 20
mph higher and then decelerate at the same rate back to below the lower speed. The collected
force data going up and down shal be averaged to compensate for parasitic forces and then
used to verify the mechanica base inertia by the following equation:

Force = (WI/g)a

where:

Force applied at the load cell to accel/dece the rall
Base inertia (Ibm)

Gravitationd constant (32.174 (ft)(Ibm)/(Ibf)(sec™2)
Acceleration /Deceleration rate of the rall in ft/sec™2

D «©@ :E M

Combining with g and converting accel eration units to mph/sec produces the ca culated
inertiax

W e cuated = F/(0.045585 (dV/dt))
where:

0.045585 =5280/ (3600 * 32.174)
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W s cuiated = Calculated mechanica inertia (Ibm.)

F = average applied force ,measured by dynamometer (1bf.) over
the sample interva, where the sample interva is one
acceleration and one deceleration

(dv/dt) = Measured interva average acceleration (mph/sec)

Dynamometer and Vehicle Coastdown Test

The dynamometer shdl perform continuous coastdown tests with incrementa data collection
during multiple specified speed ranges (normdly 5 or 10 mph). These tests shdl be performed
both with and without a vehicle on therall(s). If avehideisused, the transmission shdl bein
neutra or any regenerative braking device shdl be off during the coastdown. An ABC target
road load curve, the derived dyno set curve, and vehicle inertiaweight to be smulated during
this coastdown shall be entered. The dyno system will determine the load to be gpplied to
achieve the tota |oad at the roll for each speed range specified that is entered or selected from
atable. The error from the target load shal be measured and cdculated for each interval. A
sample caculation and plot of multiple runs are shown after Figure 4.

During the coastdown te<t, the dynamometer shdl achieve a stabilized speed above the
specified upper speed limit (V) and then coast down to a selectable lower speed limit
(Vower) Under the influence of the active road load model. Speed, force, acceeration, time, and
other pertinent data shal be digitaly recorded or logged at the specific sampling rate (1, 10, or
20 Hz) for subsequent analysis. The nomina vaues used and covered for these coastdowns
are asfollows.

. The maximum V0. shal be 100.0 mph.

. Theminimum Vg, shal be 5.0 mph.

. The speed intervd, Vieva » ShAl be selectable at 5.0 mph or 10.0 mph.
. The coastdown range is V ypper 10 Vigyer-

The number of coastdowns to be performed shdl be selectable by the operator from 1 to 10
runs. Refer to SAE J2264 and J2452 for additiona information and details.

Once the above parameters have been determined and selected, the operator shall be
presented with an option to save the coastdown setup under a unique name, o that the setup
may berecaled at any timein the future. In addition, the DCCS (see 2.4) shdl dlow for a
specific setup to be enabled as the “default” setup each time a coastdown test isinvoked.
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2.3.24 For each coastdown, the following vaues shal be measured at the required resolution and
frequency, displayed, recorded, and stored by the DCCS for each roll set a a minimum:

. Vehicle identification

. Equivdent test waght

. Totd vehicle inertia on the road

. Smulaed inertia

. Date, time of the run

. Operator identification

. Direction of roll operation

. Mode of operation (2WD or 4WD)
. Roall designation

For the selected coastdown range:

. The upper and lower speeds of the range

. The measured e gpsed time of the entire coastdown range

. Cdculated frictiond force coefficients a,, b, and ¢, using the coastdown data of the
entire curve for either the dyno done or the dyno/vehicle combination.

For each selected speed interval within the coastdown range:

. The upper and lower gpeeds of each interva

. The elgpsed time of each coastdown interva

. Target average force for each intervd

. Measured average force for each interval

. Signed difference of target average force - measured average force

. Target absorbed power for the interval

. M easured absorbed power for the interval

. Signed difference of target power absorbed - measured power absorbed

. A plot on the screen of the target and measured parameters versus the speed
A QC andysis and out of tolerance flag if the force or power error exceeds a
predefined limit.

Derivation of Dynamometer Road L oad Coefficients

2.3.25 The dynamometer shdl incorporate control logic to automaticaly perform sequences of vehicle
coastdowns, as described above, to derive road load coefficients (“dyno set coefficients’) in
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accordance with accepted industry practice, such as SAE recommended practice J2264. The
control logic shal be capable of accepting track road load coefficients (“target coefficients’)
from an accepted industry practice such as SAE recommended practice J2263. The system
shall dso provide the capability to execute SAE recommended practice J2452 (stepwise
coastdown tire |osses).

Sarvice/Diagnodtic/Calibration Mode

The dynamometer system shal provide the procedures and routines to cdibrate and verify
periodicaly the essentia critica parameters that control the accurate operation of the force
amulaion. These parameters include distance, velocity, accderation, time, and loading force.

The dynamometer shdl have a force measurement system to indicate the forces being applied
by the dynamometer rollsto the vehicletires. Theload cdl isthe primary method of measuring
force. Thissystem shdl be capable of indicating force readings to a resolution of 0.1% of rated
output and should be capable of sampling data at arate of 100 Hz for short durations.
Cdlibration of the load cell or torque transducer for both positive and negative torque by the
dead weight lever arm technique shall be provided as specified in section 3.0. Automatic
verification of the force transducer using the known base mechanica inertia of the system and
operating under dynamic constant and sequentia accel/dece operation shdl aso be provided
utilizing the function F = M*dV/dt.

The dead weight calibration data shdl be logged and the complete analysis shal be reported to
demondtrate the precision, accuracy and linearity of the load cdll output and auxiliary voltages
representing the force for both positive and negative forces. Any zero and span adjustments
shall be clearly documented with respect to the raw voltages, gains, and adjusted values. An
electrical shunt calibration shal be performed as part of the dead weight calibration to enable
periodic checks of the load cdll output stability. Any virtud zero and span adjustments that may
be an option as part of the shunt cdibration shall be logged and documented. Dynamometer
controller software caculations can be used to minimize transducer/sgnd-conditioning drift.
The manufacturer shall vaidate that the virtua span and zero caculations are operating
correctly. All cdlibration results shdl be stored for historica analyss or trend review.

The displacement and speed of theroller’ s surface shdl be determined by quadrature encoders
and the counting of their pulses as afunction of time. The contractor shdl provide a
measurement and data acquisition process with the ability to check the accuracy of the encoder
sgnd conditioning and processing functions by inputting test frequencies from a generator
standard. Measured speed shdl have accuracy and resolution of £0.01 mph at al speeds. The
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gpeed measurement shdl be drift-free and shall require no analog cdibration. Theroll
revolutions shall be used to measure the test distance driven to aresolution of at least 1 part in
2000 or +0.05%.

The encoder shall be mounted in such away to be free of harmonic effects and to ensure that
vibration will not effect the accuracy and precison of speed measurement. If different sensors
are used for gpeed and distance, both measurements shal be taken from the same shaft or roll.

Accurate dectrica inertia smulation forces are afunction of accurate and responsive
acceleration rate determinations. The acceleration and deceleration rates (mph/sec) of therolls
shdl be measured and determined by numerica methods. All acceleration rates indicated shal
be accurate to within £0.01 mph/sec and shadl be determined within 30 ms of true occurrence,
including acceerations from O mph.

The contractor shdl provide amethod for checking the whedlbase measurement instrumentation

and data acquisition functions. Minimum and maximum wheel base stops or limit switches that
are permanent located can be used for this function.
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Dynamometer Control Computer System (DCCS)

This syslem of computers, logic controllers, Sgnd conditioning, displays and associated
devices, as configured by the contractor shall integrate and control operation of the
dynamometer and collect, process and store dl data directly related to the functiond
requirements of the dynamometer system. The DCCS shdl support both English andmetric
(see definitions with Figures and Tables) units of measure. NVFEL will typicaly be using [bm,
Ibf, and mph for target and set coefficients.

DCCS shd| provide clear, smple and logical user interfaces. The computer interface(s) shall
be designed such that personnel without specid computer experience will be able to operate
the control system and the peripherd units, including the input of parameter changes, with
minima badc sysem training.

DCCS sndl provide automation and control of tasks associated the functiona requirements of
Section 2.3 aswell as other support functions outlined in this section. DCCS shdl provide for
reporting and file transfer of test data and vehicle information data, before and after the various
dynamometer functions. DCCS shd| perform associated qudity control of cdibration and test
processes and provide rigorous documentation associated with quaity control and tracesbility.

DCCS may consgst of arange of hardware and software components depending on the
configuration and functioning of the contractor's proprietary test systems, provided the
automation and control requirements contained in this Statement of Work are met.

DCCS computer system(s) shdl utilize color and real-time graphics and shdl provide for a
multiple window operating sysem. Any window on a DCCS display screen shdl be printable
to the test Site laser printer and shdl be automaticaly scded to fit the page.

All DCCS operating system software, control software and parameters, and data acquisition
interfaces shdl be stored and accessed using the most up to date commercialy available
standard microcomputer hardware and most up to date Commercid Off the Shdf (COTS)
components where possible. LCD flat-pand monitors shal be used for sandard computer

displays.

Access to dl formulae and filtering agorithms and software (including dynamometer control
system source code) and operation parameters shal be provided in eectronic ASCII files. If
thisinformation is deemed a trade secret, it will be treeted as confidential information and will
be protected through a non-disclosure agreement between EPA and the contractor.
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The road load smulation display screen shdl show the target and set road |oad force
coefficients and shal provide a graphica display of the various force versus speed or force
versus elapsad time relaionships. The axes of the graphs shdl be logicaly scaled to optimum
resolution and the screen shal dso indicate the operating mode (2WD or 4WD) of the
dynamometer, vehicle identification number, vehicle verson, set-up record number, augmented
braking on/off, LPVA on/off, grade smulation on/off, and an active warning message indicator,
a dl times. Front and rear roll set data shdl be annotated in alegend and shdl be shown in
colors or with aplot character or line width that can differentiate the data.

All automated functions shdl include a sdlectable feature to record acquired data, as configured
by theuser a 1, 2, 5, 10, or 20 Hz. DCCS shdl dso include an user selectable function to
produce an appropriate separate summary report of the relevant outcomes of the function
performed. A sdectable function to filter or average higher Hz acquired data for tabulation or
plotting shal be provided.

For dl reports, pertinent header information shall be presented on each page, sufficient to
uniquely identify that each pageis part of the sametest report. All pages, of al reports, related
to specific vehicle tests shdl contain the EPA test number for that test.

All report pages shdl be labeled with the current page number and the total number of pages.
The current date and time, in any format that contains month, day, year, hour, minute, and
second, shdl be contained on dl printed images of screens, files, or reports from the system.
The syslem name from which the output was generated shal dso be contained on the printout.

All reports and computer records produced to document test or measurement instrument
cdibration/verification shdl minimaly contain the following informetion:

. Name of Operation, Pertinent references

. Date, Time, Operator

. EPA Test Site Designation

. Identification of devices and standards utilized

. All datadirectly related to the operation conducted

. Summarized data related to outcome such as coefficients, offsets, efficiencies, both "as
found" and "as cdibrated,” where gpplicable

. Other pertinent gatistics to indicate quality of outcome such as regressions Saistics and
other summary daigtics

. Text-type notes and observations

. Pass/Fail indications and Accept or Rgect indications, where applicable

. Other quality indicators and exception warnings
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. Unitsidentified for al data

2.4.10 All DCCS generated report layouts and their content shal be approved by the EPA Project
Officer, asindicated in the Project Management Requirements.

2.4.11 DCCS shdl dso include hardware and implemented procedures for the following functions:

. Complete system backup & restore from DVD or tape
system bootable from DVD or tape)

. System configuration, parameters backup & restore

. Test data backup & restore (to be done daily)

. File trimming based on creation date or modification date

. Complete power-down and power-up procedure sequence

2.4.12 All accessto DCCS shall be password protected as follows:

Leve 0 (Base Maintenance) - Routine system maintenance functions only, to include automated
backup and file trimming procedures

Leve 1 (Operator) - Theahilityto run defined tests, view active channel displays,
read (but not change) test scripts, definitions, variadle
names and other related files, view and print reports and
utilize interactive functions for andyzing data

Leve 2 (Maintenance/Repair) - All levd 1 plus the ability to perform diagnostics, routine
maintenance and trouble shooting functions

Leve 3 (Adminidrator/Engineering) -  Full system access, dl leve 2 plus the ability to edit test
scripts, channd configurations, bit maps, tables, user-
defined variadbles, darm actions, report definitions, and
system configuration and other adminigtrative functions

Other smilar schemes providing equivaent, multi-level security may be acceptable.

2.4.13 DCCS shdl include a sdlectable option, configurable a Leve 3, to automaticaly log-out after a
predefined duration of system inactivity.

Interface of DCCS with other Computer Systems
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The dynamometer contractor shal provide for the interface of the DCCS system with a
separate EPA supplied network interface computer (IFC). DCCS shall exchange al necessary
information, including commands, data, error messages, and reports with the master/host
computer system. The method and process for this exchange is outlined in Appendix C,
“Interface Computer”.

The measurement system for D329, being provided under separate contract, is required to
interface with DCCS according the interface specifications found in Appendix E,
“Dynamometer Data and Control Interface’. The contractor providing the dynamometer
system outlined in this SOW shall provide a DCCS system that aso meets the requirement of
these interface requirements, and shdl cooperate fully with the measurement system contractor
in cregting a successful integration of systems.

The dynamometer shdl operate in both aloca mode, without interaction with a remote
computer system, and in adave mode, while connected to a remote system that contains
vehicle test parameters and data sets, and may be used to receive or send data sets of test
information or cdibration as described in Appendix C, “Interface Computer”. Additiona
interface specifications are found in Appendix D, “ Generd Interface Guiddines’.

Red-Time Data Monitoring and Recording

The dynamometer system shdl monitor and acquire red-time data (either as andog, digitd, or
computed data) which shdl be nominaly logged at a 10 Hz frequency and saved in afile as
specified by a user selectable option. Data are acquired directly from the dynamometer
hardware or derived by DCCS for each roll set.

At aminimum, the DCCS shdl include continuous data acquisition and recording of the
following parameters:

. Road grade activation (on/off) and amplitude

. Augmented braking activation (on/off) and amplitude

. Low power vehicle adjustment activation (on/off) and amplitude

. Force gpplied to/from the vehicle at each roll set. A postive force vector shall
represent power being absorbed from the vehicle.

. Target force

. | nstantaneous force error

. Accumulated positive force error
. Accumulated negetive force error
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Power absorbed from vehicle for each roll

Power delivered to the vehicle for each roll

Load cdl force for each roll

Speed of each rall

| nstantaneous accel eration of each roll

Speed synchronization error (front roll - rear roll)

Accumulated distance of each roll

Test phase indicator (1,2,3...) Counts up by one each time DCCS receives “ Phase-
Reset Command” from an externa source

Acquistion rates and variables to be recorded shall be user definable. When the
dynamometer isin remote mode, recording shal start and cease based on externa
test/resat command from an externa source dynamometer isin remote mode.

Data recording shdl utilize high-precision time samping or other means of accurately aigning
time critical data, such as demongtrating accurate roll speed synchronization.

All andog input Sgnd converters shdl have anomind + 10 volt range with aminimum 16 bit
resolution. Anaog output channds shdl have anomind + 10 volt range with aminimum 12 bit
resolution. User accessible andog signals shdl be isolated and not affected by the connection
of any auxiliary data acquisition systems.

2.4.19 DCCSsndl provide for additiona accessto eectronic Sgnds asfollows.

The Dynamometer shall split each optica encoder pulse sgnd to two connectors that
will make pulse sgnals available for (#1) independent speed and distance determination
by auser supplied data acquisition system, and (#2) the dynamometer control system to
performitswork. The pulse sgnds shdl be a square wave 0-5 VDC. These signds
shdl be opticaly isolated so that a customer data acquisition system, connecting or
disconnecting from connector #1 will not adversdly affect Smultaneous use of
connectors #2 by the dynamometer control system.

The Dynamometer shdl split the each load cdll signd to two connector that will make
them available for (#1) independent force determination by a customer data acquisition
system, and (#2) the dynamometer control system to perform its control.  The load cell
sgnds for the customer data acquisition system shdl be + 10 volt DC. The sgnds shdl
be optically isolated S0 that customer data acquisition systems, using and disconnecting
from connector #1 will not adversely affect smultaneous use of connector #2 by the
dynamometer control system.
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. The Dynamometers shall provide two speed signa connectors per dynamometer for
user data acquisition systems, or aroad speed modulated cooling fan. The speed
dgndsshdl be+ 10 volt DC. Data acquigtion systems using these sgndswill be
opticaly isolated so that connecting, using, and disconnecting from one connector will
not adversaly affect other sgnas or smultaneous use of other connectors.

. The DCCS shdl provide four andog signa channels and connectors for user selectable
parameters. The sgnaswill be monitored by customer data acquisition systems. User
selectable parameters, chosen through the DCCS user interface, shal be scaled for
output as gppropriate. The speed sgnas shdl be+ 10 volt DC. Data acquisition
systems using these connectors shall be opticaly isolated so that connecting, using, and
disconnecting from one connector will not adversely affect other sgnals Smultaneous
use of other connectors.

DCCS shdl include inputs for aminimum of eight spare, = 10 volt DC user configurable anaog
input channels, and two spare counters capable of 100 kHz inputs. 1solation or protection shall
be provided to prevent any adverse interaction to the dynamometer system or data acquisition
devices from connecting or disconnecting channdls.

Readily accessible dectrica connection pointsfor al essentia externd inputs and outputs shall
be provided. Connections shdl be provided both through screw terminas and plugs for XLR
or Smilar connectors. The exact connection pane |ocation, configuration and type shdl be
established during the design/configuration stage of the project.

Error monitoring, logging and messaging, and the operating-hours counter shal function at al
times.

DCCS shdl include features to autometicaly salf-check critical processor functions (e.g., CPU,
memory, and input/output channds) and issue relevant warning messages or troubleshooting
guidance.

The DCCS shdl provide for automated qudity control functions that are active during testing
and cdibration and diagnostic routines and at the completion of those processes. DCCS shdll
automaticaly check critical operating parameters to ensure that they remain within acceptable
limits throughout the operation being performed.

Limits shdl be stored in lookup tables, or other readily editable and modifigble files. These
tables shdl only be modifigble at security leve 3.
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Qudity limit checking shal include, but not be limited to:

. Load errors

. Roll speed synchronization error

. Front and rear roll distance offsets

. Parasitic loss stability

. Abnorma zero/shunt cdlibration results

. Errors or abnormd results associated with cdibration and diagnogtic routines

Any report associated with an automated function shal include asummary of dl gopropriate

qudity control indicators. These shdl aso be retained as part of the eectronic record of the
function performed.

Data Storage, Retrieva and File Transfer

The dynamometer system shdl acquire and store data for later batch transfer as atab delimited
text file or in a competible format to aremote computer. See interface requirementsin
Appendix C, “Interface Computer”, and Appendix D, “ Generd Interface Requirements’.

The DCCS shdl store a database of test information and al relevant test parameters, including
road load curve coefficients and inertia values for tested vehicles. These shdl be easly
accessble from the system to automate the setup of additiond tests. All data sets shdl have a
sufficient number of charactersin their nomenclature to provide unique and readily identifigble
namesfor retrievd.

The dynamometer processor shdl retrieve hitorical paragitic |oss data sets from on-line disk
gtorage or from aremote server. All dynamometer parasitic loss coefficients shdl be part of the
long-term data storage, and shdl be readily available for trend analyss and quality control
functions within the DCCS and as exported data to other andysis programs. The dynamometer
rotationd direction shdl be part of the stored cdibration data.
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Calibration and Other Support Equipment

The contractor shdl provide al necessary fixtures, adapters and weights for dead-weight
cdibrations of the load cells as specified in Section 5, Acceptance Testing and Review. The
contractor shall provide al necessary beams, fixtures, supports, etc., that are suitable for both
“pogitive’ and “negative’ dead weight loading, without remova or changein setup. These
devices shdl provide ameans to ensure that al dead weight cdlibration equipment remainsin
proper dignment, baance, level, and plumb during the cdibration process. It ishighly desirable
that devices shall be desgned in such away asto permit dead weight calibrations to be
performed from the test cell without entry into the dynamometer pit. All fixtures and devices
shdl be designed in such away asto dlow safe one-person ingdlation and removal.

A suitably protective, lockable, industria-grade storage cabinet shall be provided and located
near thetest cdll for storage of cdibration weights and small parts, fixtures, adapters, etc. A
means for safdy storing cdibration arms or other bulky devices shdl aso be provided.

Weight sets shall be certified traceable to NIST or to another internationa standards authority
recognized as equivdent to NIST.  Individud weights shal have an uncertainty of lessthan
0.05% of their labeled value. Individuad weights shal weigh not more than 50 pounds, shdl be
corroson resgtant and shdl be permanently stamped with a unique serid number. Any other
device whose physical attributes affect the forces applied to the load cell shall dso be
permanently marked with a unique device number. The contractor shdl aso determine the
equivaent net moment, if any, imposed by arms or fixtures attached to the dynamometer for
dead weight cdlibration, in a manner tracegble to NIST. All NIST tracesbility shdl be
gppropriately documented per 1SO DIS 17025. No physical ateration of any certified weight
or device shdl be made subsequent to certification.

Automated dead weight calibration processing routines shal provide for the input and
permanent storage of weight and device serid numbers. Automated data processing quality
functions for dead weight cdibration shdl include detection of incorrect weight identification or
true mass values for al weights and fixtures/adapters or possible misdignment of equipment.
The purpose of this requirement is to minimize repetitive data entry during a routine cdibration
and to perform red time process verification to detect operationa errors or inconsistencies.

The contractor shal provide an independent method or auxiliary piece of equipment for
verifying the accuracy and precison of the speed measurement process on each dyno and asa
synchronous pair. This method shall be usegble during al steady speeds and accelerations.
For example, a process that acquires speed data from a frequency standard at constant or
dewed rates is independent of the encoder.
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3.1.6 The contractor shdl provide amethod or sgnd source that can be utilized to verify the
accuracy and stability of the analog input and output channels and the A/D converter
measurements. For example, a datalogging process that measures speed digitaly from the
encoder, converts the peed to an analog output and then reads this analog out as an anaog
input could be used to vaidate the closed loop system. The dataandyss and plot generation
shall be automated as part of this process.

3.1.7 The contractor shal provide an independent calibration or verification process or measurement
deviceto verify the whedbase distance is accurate and agrees with the system readout for any
adjustment.

3.1.8 One st of recommended on-hand spare parts shall be supplied, at time of ingtallation.
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Documentation Requirements

The contractor shal provide complete documentation for each system in this contract, including
wireligts, color coding, dectrica schematics, piping/tubing diagrams, operating and repair
manuas, certificates of caibration and traceability and computer system documentation.

Five (5) copies of the documentation of the dynamometer system shdl be provided to the
Project Officer upon ddivery of complete system. All documentation shall be “asingtdled.”
The documentation shdl be in English and shdl indlude, a a minimum, the following:

. Descriptions and drawings of the dynamometer mechanical layout
. Color coded (as appropriate to enhance readability) and numbered schematics
of al dectrica pneumatic and hydraulic components and systems

. Wiring ligs for al dectric sygems

. Parts list(s), including arecommended, on-hand, spare parts list

. Technicd and operationd manud(s), including

. Complete description of the system control agorithms, response characteristics

system hardware and software operation, performance measures, and system
source code for al requirements

. Computer systemns maintenance procedures (backup/restore system & files)

. Computer system start-up, restart and shutdown procedures

. Cdlibration procedures and analysis methods

. Dynamometer startup/shutdown and warm-up procedures

. Troubleshooting maintenance and cdibration ingtructions

. Cdibration and traceability certificates gppropriately documented per 1SO DIS
17025

The contractor shdl aso provide the documentation in computer readable user modifiable form.
Microsoft Word, WordPerfect, AutoCADD, VectorWorks and Microsoft Excel are
acceptable file formats as well as any that are compatible with sandard trandator/conversion
tools provided by those gpplications. Supplementary files such as Powerpoint or Adobe
Acrobat are acceptable or can be used to provide supporting data.

The operation manua (s) shdl include complete well organized information on the
dynamometer's functions, cgpabilities, caculation agorithms and user interface procedures.
Operating procedures should be written clearly for use by engineers and technicians.

Operator’'s manuds shdl provide aligting of dl sysem warning and darm messages, with full
explanation asto their exact meaning, impact and action required.
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Operator' s manuds shal provide detailed cdibration, verification and preventative maintenance
procedures and schedules, with arecommended spare parts inventory.

Operator'smanua shdl provide a clear explanation of the data acquisition function including
any Sgnd filtering or averaging agorithms,

The partslig shdl incdlude, a aminimum, the following:

All subcontractors parts, to enable the government to obtain precise information, including
addresses, contacts, phone numbers, and websites.

The modd and/or part number designations of al magor component parts or assemblies. Any
part that requires extended delivery or specid acquisition. Suppliersfor items requiring
maintenance or replacement such as AC motor, bearings, or power converter components are
preferred to have inventories maintained inthe U. S.
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Acceptance Testing and Review Requirements
General Provisions

The contractor shal develop acomprehensive find acceptance plan, to be approved by EPA,
which will verify that dl requirements contained in this Statement of Work, and referenced
documents, have been achieved in the delivered system(s). This verification shal take place, to
the greatest extent possible, at the contractor’ s point of final assembly prior to delivery of the
system to EPA.  Acceptance evauations shal be conducted on each dynamometer operating
independently (FWD, RWD) and aso when the machines are operating in the 4AWD mode.
Tota load accuracy and roll synchronization, and restraint system integrity shdl be the key
parameters to verify in the 4WD mode.

The contractor shall deliver the complete acceptance plan, for approva by EPA at least 60
days prior to the start of the acceptance process. Prior to commencement of acceptance
testing, the EPA Project Officer must approve the acceptance plan, in writing. Once approved,
the contractor shdl provide the EPA Project Officer with a detailed schedule of acceptance
activities at least 25 daysin advance.

EPA personnel shall observe the acceptance process. However, the EPA Project Officer may
waive the opportunity to observe certain aspects of the acceptance process. At least 10 days
in advance of the acceptance process, the Project Officer will indicate which activities EPA
personnel will observe.

The acceptance shall be based on demonstrated performance, including actud vehicle testing.
The contractor shdl perform the acceptance process on the delivered systems after ingtallation
a NVFEL, to the extent necessary, to verify full compliance with the requirementsin thefind
ingdlation. The plan shdl consder al agpects of system variahility, so thet al test results
demondtrate compliance with ahigh level of gatistical confidence. A summary of the principa
functions, specifications, and acceptance criteriaare shown in Table A. The acceptance plan
shdl describe in detail how compliance with SOW criteriawill be demonstrated.

All acceptance testing shall be the respongibility of the contractor. The contractor, at the
contractor’ s expense shdl rectify al non-compliant conditions. If repairs or changes are made,
the contractor shal repeat acceptance testing to demondirate the acceptable quality of the final
product, to the extent necessitated by the scope of the repair or change. The contractor shall
prepare areport for each phase of acceptance testing that describes all the various tests and
reviews conducted as part of the acceptance activity, the outcomes of thosetestsand a
description of follow up actions, as required.

Page 2-52 of 105



5.1.5

5.1.6

5.1.7

5.1.8

5.1.9

PR-Cl - 03- 10585

Reserved.

The acceptance plan shdl be cross-referenced, section by section in a straightforward manner,
to the requirements of this Statement of Work. The plan shal be designed in such amanner as
to also form the basis of afina acceptance report. The acceptance plan shdl dso address dl
other requirements deemed significant and agppropriate by the contractor, based on the specific
design and configuration of their sysem and significant proprietary features. Certain specific
tests to be performed as part of the acceptance process are outlined in this Statement of Work.
The contractor may propose dternatives, subject to EPA approval.

Upon completion of any off-gte testing, the contractor shall ddiver a preiminary acceptance
report to EPA within 15 days. EPA shal complete dl reviews within 15 days of receipt of the
report. No authorization to ship the dynamometer shal be made until acceptance of the
dynamometer's performance is gpproved by the EPA Project Officer. The contractor shall
accept full respongbility for any equipment, supplies, or materids shipped prior to Government
gpproval.

The acceptance report shdl provide documented evidence of compliance to the requirements
of this Statement of Work and the Acceptance Plan, with content and format suitable for
successful audit to 1SO DIS 17025 standards. Additiona report requirements are presented
below.

Acceptance activities shdl include an evauation of the potentid for diasing or other inadvertent
system effects on precison and accuracy.

5.1.10 The contractor shall submit, for EPA review and approva, the force, speed, and acceleration

5.1.11

cdibration procedures as well as the proposed dectrica and base mechanica inertiasmulation
verification procedure 15 days before the performance and submission of results from
cdibrations. The contractor shall supply complete procedures for performing paragitic loss
corrections for EPA review before beginning any testing.

The contractor shdl submit areport to the EPA Project Officer within 30 days of completion of
acceptance testing. The report shall contain, a a minimum:

. A complete description of al parameters related to the tests
. Test dates

. Personnel involved

. Location (test Site and dynamometer serid number)

. Ambient conditions (including time of day, barometer, temperature, and humidity)
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Axleloads

Vehicle curb weight

All setup parameters used in the configuration of the subject dynamometer to perform
the acceptance tests.

A complete lig of dl externd test and sgnd conditioning equipment, including make,
model number, resolution, and measurement rates for each parameter.

Anayss and Presentation

All testing results shdl be supplied with summary tables containing the following, as goplicable,
a aminimum:

Elgpsed time (seconds; XXXX.XX)

Driver'strace and vehicle speed (mph; xx.xx)

Front dyno encoder readings (sample period Hz and tota counts)
Front dyno velocities and accel erations (mph, mph/sec ; Xx.xx)
Rear dyno encoder reading (sample period Hz and tota counts)
Rear dyno velocities and accelerations (mph, mph/sec; xx.xx)
Front dyno power aosorption unit tractive force (1bf; xxxx.x)
Front dyno power absorption unit horsepower (hp; XxX.xx)
Front dyno power absorption unit amperage (amps, XXX.x)

Rear dyno power absorption unit tractive force (Ibf; xxxx.x)
Rear dyno power absorption unit horsepower (hp; XXx.xx)

Rear dyno power absorption unit amperage (amps, XXX.xX)

Roall gpeed synchronization error (mph; XX.xx)

Target tota force (Ibf; xxxx.x)

Totd force error (Ibf; xx.x)

All dynamometer settings to document loaded (vehicle on dynamometer) and unloaded
(no vehicle on dynamometer) tests.

Other information and data sets, as hecessary to document achievement of
requirements.

5.1.13 The specified datafor dl tests shdl be supplied in tab deimited ASCII text files as afunction of

sample collection time, sampled at least 20 times per second. The data may be recorded in SI
or English units and converted to the units specified above providing the resolution and format
of the raw data complies with the required specifications.
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5.1.14 The subsequent portions of Section 5 present nominal requirements for certain critica aspects
of the acceptance activity. The contractor may propose dternate methods, subject to EPA
goprova. EPA gpprova may be granted if the contractor can provide engineering justification
that the alternate approach is at least as stringent as those presented in this SOW.
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Component Review

The contractor shdl review and verify the basic mechanicd, eectricd and operationd features
meet the requirements of this Statement of Work. This review shdl include, but not be limited
to the following dements.

The contractor shall conduct dimensiond measurements and review of the dynamometer to
verify assembly of the dynamometer to requirements. The contractor measurements shall
include roll diameter, roller sat pardlelism, roll spacing, and surface finish. A dimensiond and
mechanica andyss of the base mechanicd inertiashdl be provided. Thisreview shal dso
include areview of ingdlation details for conformance to oecific dte ingtdlation conditions.

The contractor shal demondrate that deflection of the dynamometer frame and other structura
components shall not adversely affect dynamometer performance or operation under the most
severe operating conditions. Front and rear roll pardlelism and dignment shdl not change over
the range of test vehicles and loads the dynamometer is capable of accommodating. The
contractor shall submit engineering data and/or analys's to document compliance with this
requirement.

The contractor shal verify the whee base adjustment speed, accuracy, and repeatability.

The contractor shdl verify that dl other basic components and feetures are in kegping with the
Statement of Work and approved plans, designs and configurations.
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The contractor shdl utilize NIST tracesble materias or equipment in performing cdibrations of
the various dynamometer measurement systems. All exceptions to this requirement must be
approved by EPA in advance. The contractor shdl verify the precison and accuracy of those
cdibrated sysems. This activity shal include, but not be limited to the following dements.

The contractor shall use the “dead weight” technique to calibrate the dynamometer load cdlls
and verify load cell accuracy and linearity a multiple points. The contractor shdl provide dl
measurement data related to this calibration and verification, including documentation of the

effective fixture am length, weight, baance, and aignment.

The verification of dead weight cdibration shdl have uniformly spaced verification points from
maximum to minimum. The verification of the load cdl cdibration shal demondrate accuracy
to within £ 0.1% of full scale (FS) for each cdibration point from -100 to +100 percent of the
torque transducer FS.

The cdlibration weights and torque fixture provided with the dynamometers shdl be utilized for
this evduation. On both positive and negative torque verifications, weights shdl be applied
both sequentially and in random order as shown in the table below. The table expresses weight
in nomina percent of full scale. The contractor shdl supply data to substantiate thet the
dynamometer |oad measuring system sdtisfies the following requirements.

Load Cdl Cdibration Sequences and Vaues

Positive = Vehicle Accels

Load

Unload

Negative = Vehicle Decels

Load

Unload

zero/shunt
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
zero/shunt

zero/shunt
-10%
-20%
-30%
-40%
-50%
-60%
-70%
-80%
-90%
-100%

-100%
-90%
-80%
-70%
-60%
-50%
-40%
-30%
-20%
-10%
zero/shunt

Positiveis equivdent to power absorbed from atire.
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Negative is equivalent to power ddivered to atire.

5.3.4 The acceptance report shdl include alinear regresson andysis of thisload cell weight versus
voltage (raw and any corrected values based on shunt data) and converted load vaues to
demondrate the following:

. Hysteres's (Load -Unload pairs) within £ 0.1% of full scde

. Repeetability (five repeat applications) within £ 0.05% of full scde

. Non-Linearity (deviation & midscae) within + 0.1% of full scae

. Zero and Shunt Drift (Second- Previous) within = 0.1% over 24 hours

Torgue Transducer Virtual Span & Zero

5.3.5 Dynamometer controller software calculations may be used to minimize torque transducer/sgnd
conditioning drift. The following equations describe this software technique. Other methods
may be described or proposed if shown to produce comparable results. If the contractor
utilizes any of these techniques, test data shall be provided to verify the accurate performance.

Vc=Vm(G) +B
where:

V¢ = Corrected Output
Vm = Measured Output
G = (Sref — Zref) / (Sact — Zact)
B = (Sref * Zref) / (Sact — Zact)

and

Sref = The expected shunt resistor reading determined during transducer cdibration
(thisistypicdly targeted at 75-80% FS)

Sact = The actua shunt reading

Zref = The expected transducer output with O torque

Zact = The actua zero reading

5.3.6 Theroll speed measurement accuracy shal be demonstrated and independently verified to be
accurate to within = 0.05 mph. Speed shall be determined at least every 10 milliseconds.
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5.3.7 Measurement or determination of angular acceleration shdl be demondtrated and verified to be
accurate to + 0.01 mph/sec or +0.5% of vaue, which ever is gredter.

5.3.8 Time measurement shall be demonstrated and verified to be accurate to within 0.01 seconds,
while totalizing 1000 seconds.
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Electrical Inertia Simulation Response Test

Simulation response shdl be evduated by measuring the dynamometer force reponse to an
accel eration/decderation ramp reversal comparable to the “timing tes” currently utilized on our
anglerall dynamometers. The response definitions are contained and illustrated in Figure 5.
The inertia setting shal be base mechanicd inertia. The rolls shal be accelerated and
decderated at 8 mph/sec and 0.5 mph/sec in sawtooth profiles.

Responsetime in dl cases shdl be less than 100 milliseconds to reach a criticaly dampened

response to within £10% of find value. Overshoot and settling time shall dso be evauated and
quantified. Plots of collected data shal be made.
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Determination and Verification of the Dynamometer Parastic For ces

The purpose of this activity isto ensure the accuracy and sability of the dynamometer parasitic
loss determination. The contractor shal utilize their recommended procedures to determine the
parastic forces present in the dynamometer rolls and shdl evaluate the stability and accuracy of
these forces by a secondary means.

Once the dynamometer has been warmed according to the contractor's published procedure,
motoring torque versus eapsed time data shal be recorded. Parasitic loss force shdl be stable
to within = 1.0 Ibf, or 0.1 hp after ten minutes at an average speed of 50 mph, when the
dynamometer is started after atwo-hour idle period exposed to an ambient temperature of 68-
86 °F.

Once the dynamometer has achieved stable paragitic loss, the contractor shal perform
coastdowns without a vehicle from 85 to 5 mph, with dynamometer controller set to maintain
zero load at the load cdll, and calculate parasitic losses (Ibs. force). A congtant load may aso
be controlled and subtracted to shorten the coastdown period as necessary. The contractor
shal demondrate that the dynamometer will accept atarget vehicle road load curve and
caculate the required coefficients necessary to match the vehicle load curve with compensation
for the previoudy caculated parasitic losses.

An assessment of the paragitic friction behavior following a period of non operation shdl be
performed. The dynamometer shdl be dlowed to st for aminimum of two hours. The
dynamometer shall then motor itsalf through a series of steady peeds, each 30-secondsin
duration, at 10, 20, 30, 40, 50, 60, 70, and 80 mph, followed by a zero load cell coastdown
from 85 to 5 mph at the base inertia setting. This Steady state/coastdown sequence shdl be
repested within one hour.

NOTE: If the coastdown exceeds five minutes with no eectrical load, a constant electrica
force may be gpplied to limit the coastdown to less than five minutes.

The data generated shall be andlyzed to verify dl coastdown caculation capabilities and that the
paragitic losses remain stable within + 1 pound from the base values at each speed point.

The contractor shal aso provide documentation that the recommended parasitic caibration

frequency will diminate parasitic loss changes greater than 0.1 hp at 50 mph (1 1b) for
dynamometer environment temperatures between 50 and 100 °F.
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Determination and Verification of the M echanical I nertia of the Rolls

The purpose of this activity isto assure the accuracy of the base inertia determination of the
dynamometer, since this value s critica to the accuracy and correct operation of the
dynamometer.

The contractor shal supply acomplete summary of dl rotating physical components of the
dynamometer and their individua contribution to total calculated mechanicd inertia. The
description shdl include diagrams of physica layout and specific definition of which components
areingde or outside the dynamometer's control loop.

The contractor shal provide verification of physica measurements to document that
components that contribute to the mechanica inertia of the dynamometer have been built to
Specification.

Thetota system inertiashdl be verified through dynamic tests using the dynamometer system.
For this function, the dynamometer shal be programmed to operate at its base mechanica
inertiaweight and zero road load. From a steady lower speed (about 15 mph) and using a
constant acceleration rate, the dynamometer shall accelerate to a speed that is about 20 mph
higher and then decelerate at the same rate back to below the lower speed. The collected
force data going up and down shal be averaged to compensate for parasitic forces and then
used to verify the mechanica base inertia by the following equation:

Force = (W/g)a

where:

F = Force applied at the load cell to accel/dece theroll
W = Base inertia (Ibm)

g = Gravitationd congtant (32.174 (ft)(Ibm)/(Ibf)(sec™2)
a = Accderation /Decderation rate of therall in ft/sec*2

Combining with g and converting acceleration units to mph/sec produces the ca culated

inertia

W i cuiated = F/(0.045585 * (dV/dt))
where:

0.045585 = 5280/ (3600 * 32.174)
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W caiciated = Cd culated mechanica inertia (Ibm.)

F = average applied force ,measured by dynamometer (1bf.) over
the sample interva, where the sample interva is one
acceleration and one deceleration

(dv/dt) = Measured interva average acceleration (mph/sec)

5.6.4 Theacce/decd procedure shdl be repeated five times at configurable and nomind rates of 0.5,
1, 3, 6, and 8 mph/second aswell as a arate that utilizes the maximum rated dynamometer
motoring horsepower. All required data shal be logged to afile at 20 Hz.

5.6.5 Theaverage vaue of Wcalc'd at each accd and decdl rate shal be within + 0.2% of the
contractor's specified base inertiaweight. The cause of any deviations shdl be determined and
documented in the acceptance report and rectified. Testing shall be repeated, if necessary to
establish compliance with the requirement.
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5.7  Vaerification of Friction Compensation

5.7.1 Friction compensation accuracy shal be checked with awarmed dynamometer and dl road-
load simulation coefficients (F = A + BV + CV?) st to zero for each of three separate inertia
weight settings (Base Inertia Weight, 1000 |bs., and 14000 |bs.).

After motoring to 50 mph, the dynamometer shall be switched to road smulation mode and
shdl compensate for dl paragitic losses. Idedly, the speed of theroll should not change if
parasitic losses are perfectly compensated. Speed drift (see Table A) versustime shal be used
to determine the compensation error.

f error = compensation error (lbs) = m (dV) (0.045585) / dt

where:
m = actud inertia
dv = gpeed drift (mph)
dt = time over speed change (se)

In addition, the friction compensation accuracy shal be recorded at steady speeds of 10, 20,
30, 40, and 60, 70, and 80 mph for each of the above inertia settings.

The compensation error at each speed shal not exceed £+ 1 |b a any steady state speed.
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Road-L oad Curve Smulation Accuracy and Repeatability

Accuracy and repeatability of the road load curve function shdl be determined from five
separate 85 to 5 mph continuous coastdown tests (without a vehicle) a each load setting from
below. Coastdown force shal be determined at speeds of 80, 70, 60, 50, 40, 30, 20, and 10
mph. Thevaue of coefficient A may be changed as needed to limit the tota coast down
duration to less than 5 minutes. The error (g) a each coastdown point is the difference
between the cal culated force and the measured coastdown force:

€ = Feac- Fm

Fac=A+B*V +C* 2

Fmn = (0.045585) (IW) (dV/dt)
where:

dV/dt = Measured (dV and dt) and calculated sample interval acceleration
(20 samples/sec sampling rate). DV/dt shdl be the value at the
midpoint speed of the interva and not the average between the end
points of the intervad.

IW  =Inetiaweght setting (Ibs)

Measurements shdl be made at the following three road-load horsepower and
inertia conditions:

DYNAMOMETER BASE INERTIA
A =20.0lbs, B=C =0, and | = Dynamometer Base Inertia
If ABC weredl zero, thisisthe speed drift test discussed earlier.

Low Inertia Setting
A=-26.21bs, B=C=0, and|l = 1,000Ib

High Inertia Setting
A=1875Ibs, B=C=0, and | = 14,000 b

5.8.2 Accuracy shdl be defined as the average force error. Repeetability shall be defined astwo
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times the standard deviation, for each speed point.

5.8.3 Coastdown accuracy and repesatability versus speed shdl be documented for the minimum and
maximum IW and force curve settings and shdl not be sgnificantly different, at a 90% daidtica
confidence leve, from the dynamometer's accuracy and repeatability at its base mechanicd
inertiaweight setting.
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Restraint System Test

A medium duty vehicle shdl be properly positioned and normdly restrained on the
dynamometer to demongtrate the acceptability of the set-up time. The dynamometer shal bein
4AWD mode.

Suitable insrumentation for determining horizontal movement of the vehicle fore and aft shdl be
st inplace.

The vehicle shdl then be operated at wide open throttle for gpproximately five seconds, then
the vehicle brakes shdl be gpplied forcefully (Amost locked brakes after confidence is gained)
for approximately one second (until the driver's trace speed decreases discernibly). Basicaly,
thistest isto gpply abrupt forces of significant magnitude to the machines.

This sequence shdl be repeated five times and al data collected shal be andyzed to

demondrate the integrity of the restraints. The horizonta displacement of the vehicle frame and
body in any direction shdl remain less than £1.0 inches.
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Steady State Speed L oading Test

This shdl be performed with avehicle operating in RWD, FWD, and 4WD mode. The drive
tires shall be placed on the gppropriate dyno for loading.

The stabilized dynamometer shal be programmed with two loading curves asilludrated in the
Figure 3. The contractor shdl perform steedy date tests ranging from 10 to 80 mph in nomina
10 mph increments. Each shall be of 30 seconds duration, (ascending or descending order) for
each dynamometer load set curve. All data shal be logged for the last 10 seconds of each
speed point. Five replicates of each run shall be recorded. The driver's trace speed signals
ghdl remain within + 0.1 mph during the data recording periods.

The dynamometer force data from each steady state/speed shal be graphed versus speed
(mph). The dynamometer force data from five runs shdl be within + 1 % of acurve of the
mean vaues (from 10 to 80 mph) for the five replicate runs. The mean vaues for each speed
increment shdl be caculated by the formulain the example at the end of this section. The data
shdl be graphed in amanner amilar to that shown in Figure 4.
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Fixed Acceleration Rate Test

This shdl be performed with avehicle operating in RWD, FWD, and 4WD mode. The drive
tires shal be placed on the gppropriate dyno for loading. The vehicle shall be used to
accelerate the dynamometer. The road load curves shal be set as shown in Figure 3 or some
smilar appropriate load set thet reflects the vehicle.

The tests shall be performed at 1000 (2000 in 4WD) and 8500 (14000 in 4WD) pound inertia
weight settings. The contractor shdl perform accel eration test sequences for nomind 2, 6, and

8 mph/sec accdlerations from 0 to 80 mph at the lower inertiaand 1, 3, and 5 mph/sec from 0

to 80 mph at the high inertia The sequences shdl consst of one run per acceleration rate and

inertia setting (X runs per mode of operation).

The dynamometer tractive force from each acceleration shal be graphed versusthe
dynamometer acceleration rate (dV/dt). All dynamometer tractive force data shal be within +
2 % of acurve of the target force values versus acceleration rate.

Each target force vaue shdl be cdculated by the following formula:

Fcac = Mset (0.045585)(dV/dt)

where:

Fcdc = Cdculated instantaneous force (1bs.)

Mset = Setinetia(lbm.)

dV/dt = Measured (or calculated) sampleinterval acceleration (at 20 samples/sec
sampling rate)

See Figure 4 for an example of how the data shdl be graphed.
Other andysis and displays may be used.
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Vehicle Coastdown Neutral Rolling Load Test

This shdl be performed with avehicle operating in RWD, FWD, and 4WD mode. The drive
tires shal be placed on the gppropriate dyno for loading. The vehicle shall be used to
accelerate the dynamometer. Theroad load curve shal be set smilar to that shown in Figure 3.

The contractor shall perform neutra coastdown tests from 85 to 5 mph congsting of five
replicate runs per inertiaweight using the load curves and inertia weights (1000 and 14,000)
gpecified in the Figure 3 as done above. The difference of actua power absorbed and dyno
power absorbed shal be caculated at each 10 mph speed interva to determine the vehicle
drivetrain and tire/roll loss force equivalent. Refer to SAE J2452 procedure.

The dynamometer force data and vehicle tirelroll loss force data shdl be graphed versus
dynamometer speed. The dynamometer force data shdl be within + 2 % of a curve of the
mean vaues (from 80 to 10 mph ) for the five runs. The data shall be graphed in the same
manner asin Figures 3 and 4.
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5.13 Urban Dynamometer Driving Schedule Test (UDDS-Hot 505 seconds, US06)

5.13.1 Thesetessshdl be performed with avehicle operating in RWD, FWD, and 4WD mode. The
drivetires shdl be placed on the gppropriate dyno for loading. The road load curve shal be set
asshown in Figure 3.

5.13.2 Thetesting shdl be conducted on a dynamometer with avehicle usng load curves and atest
inertiaweight specified by EPA. A minimum of five sequentid UDDS - 505 tests and five
US06 tests shdl be run for each test specified.

The datarequired under 5.1.11 and 5.1.12 shdl be logged at a sample rate of 20 Hz and
gtored in adisk file by the syssem computer for the first 505 seconds of the UDDS and for the
entire US06.

5.13.3 The dynamometer controller software shdl perform the following andysis of the force error and
gpeed synchronization profiles. Statistics on the values of the force error versus reference force
and velocity shdl be generated, along with statistics on goeed sychronization error, and roll
distance traveled error. The dynamometer software shdl report the minimum, maximum,
average, andard deviation, and number of vaues collected for each error measure for each
ten mph speed interva during the test phase.

5.13.4 Sysem performance verified through the andlysis of the force error sgnd shdl utilize the
equation for the force error sgnd is asfollows:

Em=100* (Fm- Fr)/ Fr

where:

Em = ForceError Signa
Fm = Measured Force
Fr = Reference Force

Measurements shal be made during each vehicle test sequence performed in this section to
demongtrate achievement of accurate loading and speed synchronization.

The average force error Signd over the UDDS - 505 seconds shdl be within + 1% over the
entire speed range.

Front and rear roll speeds shdl be synchronous within = 0.1 mph. Thistrandatesto
synchronous 48" roll digplacements that remain within = 0.2 "/sec, or = 0.5 degrees/sec, under
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al 4WD operding conditions. Achievement of this requirement shal be assessed by andlyzing
the running 1 second average of each roll speed acquired at 20 Hz as measured by ether the
dynamometer roll speed sensors, or by an externa high speed data acquisition device.

For any test condition totd front roll distance shdl not differ by more than 0.02% of the total
rear roll distance.

5.13.5 The collected data shall be supplied to EPA for review and evauation. EPA may perform

further satistical andysis of the replicate to quantify the performance characteristics of the
dynamometer/vehicle system operating under transient driving schedules.
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5.14 E-Stop and Safety Testing

5.14.1 The dynamometer shdl be fully warmed and then operated for at least 30 minutes at a series of
various speeds and force conditions that produce maximum plusminustorque. The
dynamometer, set at its base inertiaweight, shal motor itsdf from 0 to 60 mph at the maximum
motor hp. The emergency stop shdl be activated to decel erate the dynamometer to zero mph.
This sequence shall be repesated five times within 30 minutes.

5.14.2 A change of whedbase shal be attempted while the dyno rolls are turning in 4WD mode to

confirm the lockout function is operationa. An atempt to turn the dyno rolls shal be made
while awhed base change isin progress.
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6.0.1

6.0.2
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Warranty

The contractor shal warranty the dynamometer, and dl other equipment and software delivered
as part of this contract, for a period of one year from the date of fina EPA acceptance. During
this period, the contractor shdl repair or replace at their cost any portion of the ddlivered
dynamometer system thet fails to perform in accordance with this Statement of Work. During
this period the contractor shdl aso provide at least one preventative maintenance visit at no
additiona charge.

The contractor shal provide for an extended warranty and preventative maintenance contract
that can be renewed annualy for up to 2 additiona years.
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7.0 Traning
7.0.1 The contractor shdl provide up to 32 hours of training in the operation and maintenance of the

dynamometer system for up to 12 EPA personnel. No more than 6 individuas shall be trained
a onetimein order to provide an effective learning experience.
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8.0  Optional Items

Options. Maintenance

Remedial, Preventative, and Replacement Partsfor the Second through Fifth years after
acceptance of the system (First year shall be cover ed by warranty).

Remedia Maintenance: shal be performed after a service cdl is placed indicating that system is
inoperdtive or operating with diminished capability. The contractor shal have atechnician on the job
within 24 hours of being naotified by the Project Officer. All work shal be performed during normal
working hours.

Preventative Maintenance: periodic maintenance designed to keep the system in operating condition.
Preventative Maintenance shal be performed once per period (minimum) or in accordance with
standard commercia practices. The performance date isto be determined by the contractor.
Preventative Maintenance shal include ingpection and testing of equipment. Contractor shal clean,
adjust and lubricate equipment according to manufacturer’ s recommendations guidelines.

8.1 Service Tickets
The contractor shdl submit to the designated Project Officer upon completion of service work
(Remedid or Preventative) alegible service ticket containing the following information:
1. Date of service
2. Equipment type, model number, and serid number
3. Brief narrative description of work performed
4. Copy of preventative maintenance inspection report
5. Ligting of any parts used, with manufacturer’ s part numbers, identified as new or exchange
items
6. Signature of service person
7. Labor and replacement parts to be itemized
8. Signature of Project Officer accepting work. After norma business hours, signature may be
obtained from responsible person in department concerned, or Agency Police.

A copy of this service ticket must be attached to invoices submitted for payment. Payment will not be
mede if serviceticket ismissng.

8.3 Coordination of Work
Contractor shall coordinate awork schedule for preventative maintenance with the designated Project
Officer within 30 days of exercise of option.

8.4 Safety Requirements
Contractor shal take al safety precautions, such aslock out/ tag out procedures and confined space
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procedures, to protect the hedlth and lives of occupants of the building. Contracting Officer shdl notify
the Contractor of any noncompliance with the foregoing provisions and the action required to correct
the conditions. If contractor, or his representative, fails or refuses to comply promptly, the Contracting
Officer may issue an order sopping al or any part of the work.

8.5 Security Requirements
Contractor employees working under this contract who will perform work on-site shdl be subject to
Security screening requirements. Contractor is responsible for performing the background checks and
for screening unacceptable candidates from the pool of on-site workers. Contractor is required to
maintain records of background checks and to make them available for government review upon
demand. Contractor is responsible for completing a background check on each of its employees prior
to the employee beginning on-site work. Background checks on current employees meeting the criteria
established below are consdered vaid. To be valid for employees for whom background checks have
not taken place, a background check must be performed within 60 days of exercise of option. At a
minimum , the background check will include:

1. Nationd Crimina and Civil Records (to include a Socid Security Number trace)

2. Veification of US Citizenship or Legd Resdent Status

3. Written inquiries to gppropriate loca law enforcement agencies, former employers and

supervisors, references, and schools attended by the person under investigation

4. Professond license and certification verification

EPA may designate certain contractor employees who will be subject to higher levels of scrutiny. In
those ingtances the employee and the parameters of the investigation will be specified.

Whenever a contractor becomes aware that the retention of an employee for work a an on-site
location under this contract is incondgstent with the interests of nationd security, such information shall
be immediately provided to the Contracting Officer, and the employee shal be immediately removed
from the Ste and replaced with aquaified subdtitute.

8.6 Payment for Optional Maintenance

Payment will be made MONTHLY IN ARREARS upon submission of a properly prepared invoice
for the contractor. Contract number assigned to this contract must gppear on al invoices. As previousy
et forth, acopy of this service ticket must be attached to invoices submitted for payment. Payment will
not be made if service ticket ismissing.

8.7 Exercise of Options

If an option is not exercised for either Remedia or Preventative Maintenance in a certain period, then
that option isno longer available for exercise in future years. For example, if the Preventative
Maintenance Option is not exercised in Option Period 2, then that Optionis NOT AVAILABLE in
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Option Period 3.
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Figures

Figurel. Measurement System Architecture
Figure2. D329 Test Site Layout — Plan and Elevation Views
Figure3  Dynamometer Load Curve

Figure4  Force Versus Speed Graph

Figure5. Second Order Response Characteristics and Definitions

All Figures are contained in the Acrobat.pdf file
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Table A

Functional Specificationsand Performance Criteria

for MDV 4WD Dynamometer for NVFEL
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Thistable is presented as an overview of the mgor requirements of the dynamometer.
Please refer to the Statement of Work for exact requirements and details.

Item Description Specification

Component Review

Roll Diameter 48.000"

Diameter Differences per set +0.010"

Roall Surface Roughness Tractive Effort Note
Roll Surface Hardness Minimum

Roll Surface Protection Suitable Treatment

Roll Set Dynamic Balance  Quality Standard |

Roll Concentricity

Base Mechanica W

4AWD Roll Set Parallelism
4WD Roall Elevations

Track Width Range
Whedbase Range
Whedlbase Change
Wheelbase Change Duration
Deck Frame Structure

Deck Plate Provisions

Ca Weights, Fixture, Cabinet

Safety, Quality Control, Security

Roll CoversWhesel Barriers
Tire Dyno Noise Levels
E-Stop buttons

Vehicle Body/Frame Restraint

Safety Alarms, Signs

Veh Restraint Installation
Axle Centering and Brake
Security and Data Backups
Auxiliary Data Input Channels

Functionality and Control
Time Base Accuracy/Res

Speed Measure Accuracy
Accel/Decel Rates (0-10 mph/sec)
Torque Transducer Specs

Load Cell Shunt Test

Shunt Cal Virtual Zero/Span

Total Indicated Runout
Complete Roll Set Assembly
At Min and Max WBase
TDC a min/max WB

Min and Max

86" - 230"

Alarm and L ockout

Min to Max

Minimal Deflections
Skid resistant

NIST certified, SN stamp

Personnel Protection
Sound dampening
Control, Cell, Pendant, Pit
T-Slots plus 4WD

AsApplicable
Single Operator
Driver activated
4levels

8 analog, 2 counters

10 msdatacycle

Quadrature Digital Encoder
Resol ution/Response
Linearity, Repeat, Hyst, Drift
Correlate to Dead Wt.
Adjustment for drift

Criteria

SO G-6.3 or better

Acceptance

+0.010" Verify
Per roll set Documented
150-250 micro-inches GAR Comparator
Rockwell B90O Measure
No Corrosion/Rust Verify

Documented
0.010" Measure/Verify
+ 0.2% of caculated Document and Test
+ 0.25" a CntrLine Diff Measure/Verify
+ 0.5" per 100" Measure wrt floor
36" min, 100-108" max Measure
Within xxx.x " 0.2" Measure
Audible/Visual Exists and operational
Lessthan 5 minutes Measure
10,000 Ib axle loads Test

Colors and attachments
0.05%, 50 Ibs individual

Color and timeto install
Lessthan 75db at 10 feet
Labelsand Alarms
Lessthan 1" Fore/Aft/L/R

Each less than 200 Ibs
Document and Verify

Verify Operation
Measure

Test

Measure under max
load

Functional Verify

Install 12 min, Remove 3 min Test

Non contact brake released Test

Tape, CD, or DVD Test and Verify
+10VDC, 100 KHz Test and Verify
+ 0.01 secsin 1000.xXX secs Verify

+ 0.01 mph xx.xx Verify

+ 0.01 mph/sec or + 0.5% value Test and Verify
.1%, .05%, .1%, .1% in 24hrs Vendor data and Test
75-100% and Precise Test and Verify
Calcsfor Gand B Verify data and values
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Load Display Capability

Wheelbase Adjust

Modes of Operation

Total RL Sim Accuracy
Dyno Self-Motor Cycle
Dyno ParasiticgRoll
Parasitic Warmup/Stability
Dyno Rotational Direction

Base Mechanical Accel Rate

Dyno Coastdowns
Dynamic IW Measurement

Roll Speed xx.xx mph
Tractive Force xxxx.x |bs
Tractive Hp xxx.x Hp

Indicate Fina Whase xxx.x
FWD, RWD, 4WD

Under all conditions
Follow 1 Hz V vst Trace
Determined and Stored

Steady 50 mph for 10 minutes
Bidirectiona Capable

0to 10 mph/sec
With and w/o vehicle
Acell/Decel tests

Set, Alarm, Store

Stored in file
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Table A
Functional Specifications and Performance Criteria
for MDV 4WD Dynamometer for NVFEL

Thistableis presented as an overview of the major requirements of the dynamometer.
Please refer to the Statement of Work for exact requirements and details.

Item Description  Specification Criteria Acceptance

Functionality and Control (Continued)

Inertia Simulation Range Total Force Capacity 1000-14000 |bm
Vehicle Wheel Torg/Spd Auxiliary Inputs Provided 0-10 VDC, 100KHz
Load Cell Calibration + Seq and Random +0.1% of FS

Part of Dead Wt. Cal.
0-10 VDC input

Control, Cell, Pendant, Pit
Test three step demands
Power control tuning
Stability of Parasitics

V, F, Accdl, t, F @Roll

80-100% FS

Adjust load 0-100%
Decel Safely to Zero
100 msto 90% of final
Stableto 3% in 150 ms
+ 0.1mph for 120 secs
Not affected by DAQs

Torq Cal Shunt Test

Low Power Vehicle Adjust
E-Stop Test

Force Response to Step Demand
Critically Damped Response
Speed Drift ABC=0 Test

User Signal Outputs

Performancein FWD and RWD M odes - (Single Dynamometer Oper ation)

Pendant, Control Room Verify
Pendant, Control Room Verify
Pendant, Control Room Verify
Verify
Indicated and stored Veify infile
Lesser of 2.0 Ibsor + 1% of RL Test
ASCII Fileinput Test and Verify
Date Time Stamp Verify
Stablewithin+ 0.1 Hp, £ 11b Test and Verify
Verify
0-100 mph M easure maximum rate
Parasitic values Compare values
Base Mechanical Test at 4 accel/decel
rates

Verify per roll set
Verify and Test
Verify Calibration
Report

Test and Verify stored
Test and Verify

Test and Verify

Test response rate
Test overshoot/ final
Verify PLoss Comp
Test, record, analyze

Data Displays Speed, Force, Hp Per Active Roll Set Record and Verify

Data Logging (DCCS Resal-Time) All values specified Per Active Roll Set Record and Verify
Data L ogging Rates User Selectable 1,5,10,20Hz TD ASCII Record and Verify
Response to Step Change Total RL and Speed Per SOW Test and Verify
Distance per Roll Revs Distance XXX XXX miles + 0.05 % Test and Verify
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Total Road Load Control

Integrated Error

Integrated Energy Transfer "

Performancein 4WD Mode - (Using Any Configuration of Vehicle)
Each Roll and Total

Data Displays

Data Logging (DCCS Real-Time)

Data Logging Rates

4WD Synchronization
Response to Step Change
Displacement Sync at Rall
Distance per Roll Revs
Total Road Load Control

Documentation

Manuals, Drawings, Source Code
Parts Lists and Spares
Traceability Certificates

Quality Control Procedures
Acceptance Test Plan

Training and Materials

Achieve Target Loading
Commutative Summary
Commutative Summaries

Speed, Force, Hp
All values specified
User Selectable

All test conditions
Total RL and Speed

Virtual Coupling
Distance Differences

Achieve Target Loading

Five copies (CD-ROM)

Per SOW
Per SOW
Per SOW
Per SOW
Per SOW

+ 0.2"/second

PR-Cl - 03- 10585

+ 2 lbsor 1% of value Record and Verify
Min, Max, RMS Test and Verify
Min, Max, RMSfor " Hp Test and Verify
Record and Verify
Each Roll and Total Record and Verify
1,5,10,20Hz TD ASCII Record and Verify
+ 0.1mph Test and Verify
Per SOW Test and Verify
Test and Verify

+ 0.02% over FTP Test and Verify

* 2 bsor 1% of value Record and Verify
Allowable Formats Verify

Per Specifications Verify

Per Specifications Verify

Per Specifications Verify

Per Specifications Verify

Per Specifications Verify
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Table B
Summary of Dynamometer Features

Thistable is presented as an overview of the mgor requirements of the dynamometer.
Please refer to the Statement of Work for exact requirements and details.

Inertia Range kg (Ibs) 454 -6363 (1000-14000)

Roadload Selection A, B, C coefficients, and andlog grade D
Inertia Selection (No Flywheels) Base Mechanicd + Electricd Smulation
Base Roll Set Mechanicd Inertiarange per axle kg (Ibs) (approximate) 1636-1818 (3600-4000)
Max Vehicle Weight, per axle kg (Ibs) 4545 (10000)

Test Vehide Whedbase Minimum Range cm (in) 218- 584 (86-230)

Speed Measurement/Control Accuracy, kph (mph) 0.016 (0.01)

Dynamometer Torque Cdibration/Verification Deadweight, Dynamic, +/- Electronic Shunts
Motors and Power Converters (IGBT) AC Hux-Vector, motoring, regenerative

Roll Diameter, cm (in) 121.9 +/- 0.025 (48.000 +/- 0.010)

Rall Indde Ggp cm (in) 91.4 (36)

Roall Outsde Width Range cm (in) 254-275 (100-108)

Roll Materid (corrosion protection) Steel or Cast Iron

Rall Dynamic Baance Qudlity SO G-6.3 or better

Rall Surface Roughness Range micro-m (micro-in) 3.81-6.35 (150-250)

Bearing Qudlity or L10 Life 30,000 hrs minimum

Max accel rate, 2WD mode, each axle, m/sec? (mph/sec) 3.58 (8)*
Max accedl rate, 4WD mode, each axle, m/sec? (mph/sec) 3.58 (8)*

Maximum Dynamometer Speed, kph (mph) 161 (100)
Roll Velocity Resolution and Accuracy, kph (mph) Better than +/- 0.016 (+/- 0.01)
Roll Accdleration Accuracy, mvsec? (mph/sec) Better than +/- 0.016 (+/- 0.01)

Rall Synchronization in 4WD mode (F-R), kph (mph) Better than +/- 0.16 (+/- 0.1)
Total Road Load Control in 4WD Mode, greater
of load vaue % (pounds) +-1% (+/- 2)

The dynamometer shal smulate the road forces on a vehicle under dl operating conditions and modes
for the dynamometer setup as described in paragraphs 2.3.1 and 2.3.2.
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Both 2WD and 4WD vehicles will be tested for FTP, HWFET, ECE, US06* emissons drive cycles,
among others, including certain “non-sandard” driving cycles. The dynamometers shdl be capable of
acceleration/decel eration rates of 10 mph/sec, but load control accuracy criteriaonly apply up to 8
mph/sec.

Page 2-84 of 105



PR-Cl - 03- 10585

Appendix A
Abbreviationsand Terms
AISC - American Indtitute of Sted Congtruction
AK - AK Protocol (verson of RS-232) literdly “Arbeits Krels” working circle or group
ASCII - American Standard Code for Information Exchange
ASHRA- American Society of Heeting, Refrigeration, and Air Conditioning Engineers
ASME- American Society of Mechanica Engineers
AWD - All Whed Drive
BOCA- Building Officids Code of America
CAA - Clean Air Act Amendments
CFH - Cubic Feet per Hour
CFM - Cubic Feet per Minute
CFR - Code of Federd Regulations
CNG - Compressed Natural Gas
CVS - Congtant Volume Sampler
DAF - Delimited ASCII Formats
DAQS - Data Acquistion Sysems
DCCS - Dynamometer Control Computer System
EPA - Environmentd Protection Agency
FTP - Federal Test Procedure
FWD - Front Whed Drive
GAR - Surface Roughness Comparators (Www.GA REl ectroforming.com)
HFEDS Highway Fud Economy Driving Schedule
HFET - Highway Fue Economy Test
HZ - Hertz (per second)
IEEE - Indtitute of Electrical and Electronics Engineers
IFC - | nterface Computer
ISO - International Standards Organization
LA4 - Los Angeles Driving Cycle #4
LNS - Laboratory Network System
LPVA - Low Power Vehicle Adjusment
MIM - Motor in Middle
MSDS - Materid Safety Data Sheets
NEC - Nationd Electrica Codes
NEMA- National Electrical Manufacturers Association
NFPA - Nationd Fire Prevention Association
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NES -
NIST -
NMOG-
NVFEL-
NY CC-
OBD -
OSHA -
PIN -
POC -
PSF -
RFP -
RL -
RMD -
RMS -
RPM -
RWD -
SAF -
SCO3 -
SCFH -
SCFM -
SCPI -
SOW -
S -
TCP/IP-
TDAP -
TIR -
T9O -

UBC -
UDDS -
ULEV -
UsSB -
Uso6 -
VAC -
VDC -
VDA -
2WD -
AWD -

Network File System

Nationd Ingtitute of Standards and Technology

Non-methane Organic Gas

Nationa Vehicle and Fuels Emissions Laboratory

New York City (Driving) Cycle

On-Board Diagnostics

Occupationd Safety and Hedth Adminidration

Part Number

Point of Contact

Pounds per Square Foot

Request for Proposa

Road Load (force)

Remote Messaging Display

Root Mean Square

Revolutions Per Minute

Rear whed drive

Standard ASCII File

SCO03 Test or Driving Cycle (AC hest load test)

Standard Cubic Feet per Hour

Standard Cubic Feet per Minute

Standard Commands for Programmable Instrumentation (Consortium)
Statement of Work

Sted Joidt Inditute

Transmission Control Protocol/Internet Protocal,

Test-Control, Data Acquisition and Processing

Totd indicated run out

Time for an indrument to reach 90% of the final stabilized reading for
agiven unit step change condition

Uniform Building Codes

Urban Dynamometer Driving Schedule

Ultra-Low Emitting Vehicle

Universal Serid Buss

US06 Test or Driving Cycle (aggressive acceerations and loadings)
Voltage w/ Alternating Current

Voltage w/ Direct Current

Video Driver's Aid

Two whed drive, either front whed drive or rear whed drive

Four whed drive - any configuration delivering power to dl wheds
of afour-wheded vehicle, ether continuoudy or intermittently
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Appendix B

RESERVED
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Appendix C

| nterface Computer (IFC)

The purpose of this gppendix is to describe the interface requirements of the TDAP and DCCS with
the EPA supplied IFC.

EPA shdl providethe IFC. 1n 2002 the standard EPA 1FC utilized the Windows NT 4.0 operating
system. EPA-NVFEL expectsin 2003 through 2005 to complete migration away from the Windows
NT 4.0 operating system to Windows 2000. Use of Windows XP, Linux/Unix and later verson of the
Windows operating sysemswill be minima. The IFC will adhere to the Appendix D - NVFEL
Generd Interface Guiddines and NVFEL Laboratory Network System requirementsin Figure 1
except as described in the following sections.

1 Configuration

Pentium PC
Windows NT 4.0 or 2000

11 Software

Full ingtdlation of Microsoft Office 2000
Oracle Client Tools and Net 80

1.2 Communication Protocols

TPCI/IP network protocol
NETBUI network protocol

1.3 Network |dentification

Workgroup/Computer Name/Workgroup will be - IFC/SITE D239 or IFC/SITE_D002 or
IFC/ISITE_DOO5

2.0 File Transfers Overview
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Visud Basic File/Directory Commands will be used by the IFC with TDAP and DCCS.

The contractor shal ensure that Visud Basic software, executing on the IFC, is able to control
and supervise TDAP and DCCSfile and TDAP and DCCS file-directory management utilizing
disk drive, file directory and file management statements, summearized below.

The EPA IFC computer programswill utilize drive mounts or smilar connectionsto enable
Visud Basic gpplications to navigate directories and maintain files on the TDAP and DCCS
system disk drive. Example: NFS Software has been utilized at some NVFEL test Steswith
Unix OS TDAPs to stisfy this requiremen.

Specific Visud Basic Statements to be utilized include:
ChDir
ChDrive
RmDir
Dir
CurDir
Kill
Name
FileCopy

TDAP and DCCY/IFC During Testing Operation

Before Testing Operations - Visud Basic software running on the IFC fileswill control and
supervise the trandfer of filesto established file directories on the TDAP and DCCS. Such files
will incdlude configuration information, vehicle information and testing parameters necessary to
conduct TDAP and DCCS operations.

Test Time Operations - There shal be no TDAP and DCCS requirements or dependencies for
interaction with IFC and any LNS components during test time operations. TDAP and DCCS
shal beimmuneto LNS and IFC network traffic. An EPA-NVFEL network switch shdl
ensure isolation of the test Ste from non-test Site network traffic.

After Tegting Operations - Visud Badc software running on the IFC fileswill control and
supervise the transfer of files from established file directories on the TDAP and DCCS to the
IFC and LNS computers. Visud Basic software running on the IFC files will control and
supervise the cleanup of files and established file directories on the TDAP and DCCS.
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TDAP and DCCYIFC During Cdlibration and Maintenance Operations

During system instrumentation cdibration and maintenance procedures - there shdl be no
interaction with the IFC and any LNS components.

After Cdibration and Maintenance Procedures - Visua Basic software running on the IFC files
will control and supervise the transfer of files from established file directories on the TDAP and
DCCSto the IFC and LNS computers. Visud Basic software running on the IFC files will
control and supervise the cleanup of files and established file directories on the TDAP and
DCCS.

File Formats

Files shdl be formatted according to the Generd Interface Guiddinesin Appendix D.

Pretest variable names, formats and definitions

TDAP and DCCY/IFC shdl receive and utilize vehicle and other pre-test information from the
Laboratory Network System.

Pre-test Formats
TDAP and DCCS shdl utilize variable names, formats and definitions as specified.

Two formats are preferred.

Page 2-90 of 105



PR-Cl - 03- 10585

Format 1:

text file

no quote "’ or comma’, characters alowed

lines terminated with carriage return <CR> and line feed <LF> characters
<CR> and <LF> a the end of lines are the only non-printing characters dlowed
Each line contains

Vdue name

Space character <SP>

Equd sgn ‘=’

Space character <SP>

Vdue gring

text string | numeric code <SP> codetext | numeric | numeric <SP> units

[R1R]

Example
VariableName<SP>=<SP> vaue string <CR><LF>

TestNumber = 20020001278
Preferred Filename = “P_" & Format(TestNumber,” 0000000000") & “.txt” =
“P_20020001278.txt”

Sample File Content

TestNumber = 20020001278
MFR =40 GENERAL MOTORS
VID = REPTRK/02
ConfigNumber = 2

ModdY ear = 2001

ModelCode = 2 Truck
VehicleType = 04 Correlation
EngineType =01 OTTO Spark
DriveCode = 1 Rear Drive Str Left
EngineCode =

RegFud Type = 99 Other
TransCfgCode =22 L5
TransMode =

AC=Y

Fudinj =Y

Turbo=N
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EquivTestWt = 4750 Ibm
CurbWt = 0 | bf
DrivAxlewt_F =0 |bf
DrivAxlewt_E = 0 Ibf
TireRimSzes = LT245/75R16
TirePSI_F=0ps

TirePSI_ R=50ps

SideFan =4 None
NmMainTnkCap = 26.0 gdlon
NmAuxTnkCap = 0.0 gdlon
DatabaseCode = C EPA LOD
SourceCode =

VIN =

EngineFamily =

EvapFamily =

Requester = BOCHENEK, DAVE
RequesterPh = 214-4595
TestPurpose = 11 Correlation
CetFHag=N

TestProcedur = 99 Other
TestType = Other

ShiftSchedl = FTA
ShiftSched2 = FTA

SIL =

VehicleVol =0 ft"3

RFC =

AxleRatio = 0.00

IdleRPM =0 rpm

IgnTiming = 0 deg
TimingRPM =0 rpm
TargetCDT = 0.00 sec
ModelName =
NumCanisters=0
CanWkCap=0gm
TotCanVol = 0.000 liter
EDynCoefSetA = 19.4 |bf
EDynCoef SetB = 0.056 1bf/mph
EDynCoefSetC = 0.03421 |bf/mph”2
EDynCoef TarA = 0.00 Ibf
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EDynCoef TarB = 0.000 Ibf/mph
EDynCoef TarC = 0.00000 | bf/mph*2
ActDynHP =13.3 hp
VehicleNo=0

Transmisson = auto

CanLoad =N

Evap=N

NumPreps=0

Particulates = N
SchedComment =

VehOdoUnit =M

SH9 =

Emis Bypass=N

SmpBag =Y

SmpDil =N

ZeroSpanByp =N
ZeroSpanCert =Y

CV SflowName = 350scfm

Format 2:

A text file bearing
<VariableName><TAB><vaue string><CR><LF>

Format 3. (Potentid)

XML gyleformat - negotiable
<Xml verson="1.0">
<pretest>

<admir/
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<variablename="TestNumber” dias="biddername’ vauetext="20040123001"
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numeric="20040123001" units="">
<variablename="horsepowerat50” aias="hpat50mph” vauetext="14.5"
numeric="+1.450000E+01" units="Ibf">
</pretest >
51 Pog-test variable names, formats and definitions

The format of these files shdl follow the generd interface guidance in Appendix D.

The specific file format is negotiable, but must be approved in advance by the EPA
Project Officer.

5.2 Cdibration and Maintenance variable name, formats and definitions
The format of these files shdl follow the generd interface guidance in Appendix D.

The specific file format is negotiable, but must be approved in advance by the EPA
Project Officer.
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Appendix D

General Interface Guidelines

The purpose of this gppendix is to provide generd interface guidance in addition to other specific
guidance in this Statement of Work.

1.

11

1.2

13

14

Gengrd Site Interface & File Formats

Network Requirements

The site computer system shdl be compliant with EPA-NVFEL network requirements.

Communication Protocol

The site computer system shdl be compliant with EPA-NVFEL communication
protocol requirements.

File Transfer

All files created by the Ste computer system shdll be transferable in abatch file
sdection and transfer mode. File transfers shdl not be restricted to interactive file
section or to asgnglefiletrander. All files shdl be transferable via network interface
and viaremovable storage media. File trandfers shal not be restricted to proprietary
methods or formats and shall use Commercid-Off-The-Shelf (COTS) software
wherever possible.

File Format

Standard ASCII Formats (SAF) shall be used wherever available for files created by
or sent to the Site computer systems. Delimited ASCI Formats (DAF) shdll be used
for files created by or sent to the Ste computer system in dl cases where SAF's are not
available. For DAF's, the field names shal appear on the first line, data types shall
gppear on the second line, engineering units shal gppear on the third line, and the field
vaues shal gppear on the fourth line and below. More specific DAF requirements
appear in Sections 1.4.1 through 1.4.7.
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The fidd names shdl appear on the firg line and the field types, engineering
units vaues shal gppear on linestwo and below.

Dates shdl bein "mmvddlyyyy" formats. Time shdl bein "hh:mm:ss’ formats.

Red numbers, except for whole numbers, shdl be in exponentia
(A.nnNNNNEfNN) formats.

Vduesthat are not goplicable for aparticular field shal befilled inwith a
missing data code vaue of "-9.999E-99" for real numbers and "99" for
characters.

Field names shdl not contain embedded blanks; instead, underscores may be
used to ddlimit.

Numeric data shdl be right-justified and character data shal be left-justified.
The test report number shdl follow the Site computer naming convention.

Export files containing data that synchronize with Ste computer data shdl use
the Site computer test report number for identification.

Ease of File Editing and Indalation

The site computer system shall be able to accept, vaidate, and use files that have been
prepared or edited on externd computer systems without further modifications. Ingtalation of
files shdl be accomplished through a common user-friendly graphic interface rather than through
cryptic ingalation procedures involving the typing of operating system commands or navigating
through disk-drive, directory and file icons.

File Description

Information and format specifications for files that are created by or sent to the Site computer
system appear in Sections 1.6.1 to 1.6.15. For other files not described here, either SAF's or
DAF's are required per Section 1.4 of this Appendix.

16.1

Test Ste Configuration Files

Tedt gte configuration files shal identify the mgor Ste componentsin use,
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modd information, software versons, and parameters that may be useful to
emissons test gte instrumentation, including the Site computer system.

No standard format currently exists, therefore, either SAFsor DAFs are
required per Section 1.4 of this Appendix.

Dynamometer Configuration Fles

Dynamometer configuration files shdl identify the mgor dynamometer
components in use, moded information, software versions, and parameters that
may be useful to other emissons Ste insrumentation, including the Ste

computer systems.

No standard format currently exists, therefore, either SAFsor DAFs are
required per Section 1.4 of this Appendix.

Site Computer and Instrumentation System Configuration Files

Site and ingrumentation system configuration files shal identify the mgor ste
and instrument components in use, modd information, software versons, and
parameters that may be useful to other emissonstest Ste instrumentation.

No standard format currently exigts; therefore, either SAFs of DAFs are
required per Section 1.4 of this Appendix.

Site and Ingtrumentation Options Sdlection and Control Parameters Files
Files that include the option selections (see Section 4.3.1.1) and any control
parameters shal contain dl user selections and dl modifiable
stelinstrumentation parameters that control Site performance aspects.

No standard format currently exigts; therefore, either SAFs of DAFs are
required per Section 1.4 of this Appendix.

Test Sequence Control Schedules and Parameters Files

Test procedure control schedules shal contain driving schedule (trace) time
versus andog/digitd sgnd vaues (eg., driver's pendant emulation). Test
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procedure parameters shal describe the test time events (e.g., sartup and
shutdown methods) corresponding to the andog/digita signd vaues.

No standard format currently exists; therefore, either SAF's of DAFs are
required per Section 1.4 of this Appendix.

Driving Schedule Fles

Driving schedule files shdl contain time versus speed values. The following
driving schedules shdl be usegble with the Ste computer systems. UDDS,
Hot-505 (first 505 seconds of the UDDYS); HFEDS; NY CC; US06; SC03.
Combinations of these driving schedules shall dso be useable.

Theformat for driving schedule files shal be asngle column of time in whole
seconds and a corresponding single column of speed values expressed
numericdly in terms of miles per hour. A sngle, multiple-phase vehicle test
ghdl require only one driving schedule file as opposed to one driving schedule
file per sampled or not-sampled phase. All time and speed coordinates
represent actua driving time and the first speed vaue shdl be at t=0.0 seconds.

Shift Schedule Fles

Shift schedule files shdl contain elther time versus gear vaues or Soeed versus
gear vaues. Gear values may be represented by the gear number (i.e. 1 for
first gear, 2 for second gear, etc.) or by acharacter (P for park, R for reverse,
N for neutra, D for drive, €tc.).

The format for shift schedules shal match the EPA shift schedule file format
documented in the EPA Application for Certification Format Document. This
format is SAF and includes schedule identification information, shift patterns,
comments, and shifting point instructions corresponding to specific driving
schedules. Shift points include driving schedule time (to the nearest tenth of a
second), target shift speed (to the nearest tenth of a mph), and the shift action
code.

Vehicle and Test Parameter Files

Vehicle and test parameter files shal include information necessary for vehicle
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identification and operation under test conditions. Vehicle identification shal
include key database fields used to tag datafiles. Test parameter vaues may
include inertiaweight, dynamometer loading coefficients, target coast-down
time, equivalent test weight, and dynamometer roll geometry (number of rolls
per axle, number of axlesto drive, and roll diameters).

No standard format currently exigts; therefore, either SAFs of DAFs are
required per Section 1.4 of this Appendix.

Test Definition Fles

Test description files shdl include information necessary to select test
descriptions, test sequence control and parameter, drive schedules, shift
schedule, vehicle and test parameter filesto be used in asingle instance of a
vehicle test.

No standard format currently exigts; therefore, either SAFs of DAFs are
required per Section 1.4 of this Appendix.

Mode Definition Files

Mode definition files shal describe the modes of atest description and shall
identify the type, beginning trace time, duration in seconds, and ending trace
time of each mode.

No standard format currently exists; therefore, either SAFs of DAFs are
required per Section 1.4 of this Appendix.

Acquired Hertz Data Files

Acquired Hertz data files contain recorded andog or digital values gathered at
specific frequencies during tests. Data recorded at different frequencies will
require separate files.

The format for acquired Hertz data files shal be DAF with one data field per
column and corresponding fidld names in the first row.

Acquired Non-Hertz Data Files
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Acquired non-Hertz data files contain data not recorded at steady frequencies
during tests.

No standard format currently exists; therefore, either SAF's of DAFs are
required per Section 1.4 of this Appendix.

Input File Validation Reports

The site computer shall be able to accept, validate, and use files that have been
prepared by externa systems. If thefileis not usable, the Site computer shall
generate afile vdidation report clearly identifying conflicts, aswell asdl
formatting and content errorsin thefile.

No standard format currently exigts; therefore, either SAFs of DAFs are
required per Section 1.4 of this Appendix.

Data Analysis Report Files

Test-time and podt-test data andysis reports shal contain any analyses
performed by the sSite computer on data collected during atest.

No standard format currently exigts; therefore, either SAFs of DAFs are
required per Section 1.4 of this Appendix.

Event Log Files

All sgnificant events shdl be logged and time-stamped with clock time and
tracetime. Significant events include (but are not limited to) system power-up,
reset, initiation and termination of setup and testing events, reedy to test
conditions, changesin ignition key poditions, end of crank, engine sart-up,
engine shut-down, drive trace beginning and ending, control events (see Section
4.4.6.5), operator interventions, beginning and ending of trace idles, beginning
and ending of soak periods, and the beginning and ending of emergency
shutdowns and other safety events.

No standard format currently exigts; therefore, either SAFs of DAFs are
required per Section 1.4 of this Appendix.
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Appendix E

The document shown below originally appeared in the Statement of Work for the emissions
measurement system for D329, where the 4WD dynamometer isto beinstalled. This document
appeared in that SOW to present additional requirements for the interface of the measurement
system control computer, referred to as TDAP with the dynamometer computer control system.
The dynamometer contractor shall also meet all the following requirements applicable for that
interface. The measurement system contractor and dynamometer contractor may also
coordinate alternate solutions to this interface that satisfy the requirements, with EPA approval,
provided there is no additional cost to EPA or delay ininstallation. All referencesin the
following document are to other portions of the measurement system SOW.

Dynamometer Data and Control Interface

The dynamometer will be provided under a separate contract, but integration with TDAP shall
be included as part of the effort described in this Statement of Work.

1. Physical Characteristics

1.1  The Dynamometer computer will be the contractor's choice and will meet the interface
requirements of the Interface Computer as described in Appendix C.

1.2 Dynamometer A/D 1/O hardware will be the contractor's choice.
Digitd sgnaswill be either 24 VDC or 5VDC
Anadog sgndswill be +/-10VDC
Optica Encoder Signd Availahility:

1.3 The TDAP shal measure distance by counting dynamometer roll revolutions.
The Dynamometer shdl split each optica encoder pulse sgnd to two
connectors that will make pulse signds available for (1) independent speed and
distance determination by the TDAP or a customer data acquisition system, and
(2) the dynamometer control system to performitswork. The pulse Sgnds
ghall be asquare wave 0-5VDC. The TDAP or data acquisition systems using
the connector shdl be sufficiently isolated and conditioned so that connecting,
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using, and disconnecting from the pulse sgnd connector will not affect active
use by the dynamometer control system.

The Dynamometer shdl split the each load cdll sgnd to two connectors that will
make voltage sgnd available for (1) independent force determination by the
TDAP or acustomer data acquisition system, and (2) the dynamometer control
sysem to perform itswork. The load cell sgnadsfor the TDAP or customer
data acquisition syssem will be 10 VDC. The TDAP or data acquisition
systems using connector shal be sufficiently isolated and conditioned so that
connecting, using, and disconnecting from the voltage signd connector will not
affect active use by the dynamometer control system.

Dynamometer-TDAP Interaction and Interface

The TDAP contractor shal negotiate and work with the Dynamometer contractor to
ensure that requirements of this section are satisfied using Ethernet file exchanges,
AK/Ethernet command protocol, SCPI/Ethernet command protocol, or digita/anaog
sgnaing as gppropriate. Alternaivesto the digitad/andog signding methods described
below must be approved by the EPA Project Officer.

At time of test the TDAP shall execute pre-test setup processto deliver pretest
information to the dynamometer computer. Included with the pre-test
information will be:

. VehidelID

. Vehicle Track Road Load ABC coefficients (pound-force, mph)

. Dyno Simulation Road Load ABC Cosfficients (pound-force, mph)
. Equivdent Test Weight (pounds)

. Test number

. Test Date

. Configuration (FWD/RWD/AWD)

. Augmented braking (On/Off)

. Dynamic Load Adjustment (Or/Off)

. Whesdlbase (inches)

Immediately upon completion of avehicle test TDAP shdl execute post-test
process to retrieve information to the dynamometer compuiter. Included with
the pogt-test information will be:
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. VehidelD

. Vehicle Track Road Load ABC coefficients (pound-force, mph)

. Dyno Simulation Road Load ABC Cosfficients (pound-force, mph)
. Equivdent Test Weight (pounds)

. Test number

. Test Date

. Configuration (FWD/RWD/AWD)

. Augmented braking (Orn/Off)

. Dynamic Load Adjustment (On/Off)

. Whedlbase (inches)

. Paragitic loss coefficients

. HP@50

. Simulated Inertia (pounds)

. Tota energy from vehicle per phase (KW-Hrs, Hp-Seconds, Foot

Pounds)

. Tota energy to vehicle per phase (KW-Hrs, Hp-Seconds, Foot
Pounds)

. Pogtive energy smulation error (RM S%) per phase

. Negative energy smulation error (RMS%) per phase

. Totd amulation error (RMS%) per phase

The TDAP contractor shall negotiate and work with the Dynamometer
contractor to ensure that the TDAP and Dynamometer systems mutualy
achieve the gppropriate and safe states of operation prior to alowing various
modes of operation to begin. At the start of the test TDAP shdl issueatest/
reset command (bit=high) to the dynamometer. The dynamometer computer
will then set atest-ready statusindicator with 24 VDC or 5VDC digitd signds.
The TDAP, upon initiation of atest and during the test, monitors for the
presence of the "ready for te” digitd sgnd from the dynamometer. The
TDAP may need to wait for the "ready for test” digital sgnd to gppear. Once
the "ready for te” digital Sgnd isrecognized, the TDAP may then proceed
with test execution once it has determined that dl other instruments and systems
necessary for the test are ready.

The TDAP shdl monitor and record dl key test and dynamometer events. This
shal be done, in part, with 24 VDC and 5VDC digitd sgnds. Key test-time
events indicated via digitd sgnd to the TDAP by the dynamometer immediately
before and during procedures include:
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Dyno in run mode - red time digital Sgna goes high only when the
dynamometer isin run mode.

Low power vehicle adjusment on - red time digital Sgnd goes high
only when power reduction turnson. TDAP shdl continuoudy record
this status as part of the test data.

Grade smulation active times - red time digital Sgnd goes high only
when road grade smulations are in effect. TDAP shdl continuoudy
record this status as part of the test data.

Partitioning of procedures - At the completion of each phase the
driver's aid will issue a phase reset command. At the end of the test
sequence TDAP will change the test / reset command (bit=low)]
Other sgnad's may include abort test.

Dynamometer shall issue criticd system status and criticdl darm sgnds
tothe TDAP. The TDAP will relay the appropriate text messages to
the driver viathe driver'said per the communication protocol outlined

in Appendix B.
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Appendix F
Schedule of Deliverables

Dates shown are nominal completion deadlines relative to the
contract award date or exercise option date. Where dates are not
shown, the contractor shall propose appropriate dates at the Project
Kickoff Meeting. All days are calendar days. All Technical
Interchange Meetings (TIMs) areto be held at EPA-NVFEL. Video
conferencing will be an acceptable aternative for some meetings.
The contractor or EPA, as needed, may schedule TIMs.
Incentives/penalties are provided for early/late completion of certain
critical phases.

D329 4WD Dynamometer

Project Kickoff Meeting and Site Survey at EPA-NVFEL (25 days)
Submission of Project Management Plan (30 days)

Project Management Plan TIM (35 days)

. Project Programming or Methodology

. Project Management Schedule for key events and milestones (e.g., MS Project)
. Schedule/Triggers for Technica exchange meetings and approvas

. Qudity Assurance

. Schedule for Status Reports

. Open Item Tracking

Weekly Status Report/Open Item Tracking Submission (Starting after project kickoff)
Preliminary Design Submission (40 days)

. Test cdl layout, equipment design and layout, functional specifications
Preliminary Desgn Review TIM Mesting (45 days)

EPA Prdiminary Design Approva

Submission of Proposed Acceptance Plan (90 days)

Acceptance Plan Review TIM

Submission of Final Acceptance Plan (105 days)

EPA Acceptance Plan Approva (115 days)

Submission of Standard-Function Report Layouts for Approval

Submission of Pretest Data Entry and Test Set-Up Screens for Approval
Submission of Caculation Verifications (160 days)
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Submission of Priminary Equipment Qudlification Resultsto EPA (200 days)
Submission of Contractor-Site Acceptance Dates to EPA

Submission of Calibration Reports and Measurement Traceability Documentation
Contractor-Site Acceptance Testing Completed (235 days)

Equipment Delivery Date Confirmation to EPA (20 days in advance of shipment)
Submission of Summary Report of Contractor-Site Acceptance Results (240 days)
Submission of Ingdlation Materid Data Safety Information to EPA for gpprova
EPA Authorization to Ship (10 days after receipt or Acceptance Report)
EPA-Provided Contractor Safety Training

Equipment Ddlivery to EPA

Equipment Ingalation (295 days)

Equipment Commissioning (320 days)

Preiminary Acceptance Testing (Basic Functiondity) (340 days)

Final Acceptance Testing (375 days)

Training and Submisson of dl Documentation (390 days)

Final EPA Approvad
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BASE REQUIREMENT

Line
Item

0001

CLINS
Unit
Description Qty  Units Price
Four Whed Drive Medium Duty 1 Lot $

Dynamometer with acceptance testing and
warranty in accordance with attached
SOwW

OPTIONS: MAINTENANCE

0002 Option Period 1, One Year After Acceptance through Second Year after Acceptance

Line
Item

0002A

0002B

0002C

Unit
Description Qty  Units Price
Remediad Maintenance- Repair in HRS $
accordance with the attached SOW

(contractor will be reimbursed only for
those hours performed)

Preventative Maintenance- Repair 1 LOT $
schedule in accordance with Standard

Commercid Practice, Minimum 1 per

Y ear

Replacement Parts and Equipment 1 LOT  Not to Exceed
(contractor will be reimbursed only for

those parts and equipment replaced)

0003 Option Period 2,Two Years After Acceptance through Third Year after Acceptance

Line
[tem

Unit
Description Qty  Units Pri
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0003A  Remedid Maintenance- Repair in
accordance with the attached SOW
(contractor will be rembursed only for those

hours performed)

Preventative Maintenance- Repair
schedule in accordance with Standard
Commercid Practice, Minimum 1 per
Y ear

0003B

0003C  Replacement Parts and Equipment

(contractor will be reimbursed only for those
parts and equipment replaced)

PR- Cl - 03- 10585

HRS $ $

1 LOT $ $
1 LOT Not to Exceed

$

0004 Option Period 3, Three Years After Acceptance through Fourth Year after Acceptance

Line

[tem Description

0004A  Remedid Maintenance- Repair in
accordance with the attached SOW

(contractor will be rembursed only for those
hours performed)

Preventative Maintenance- Repair
schedule in accordance with Standard
Commercid Practice, Minimum 1 per
Year

0004B

0004C  Replacement Parts and Equipment

(contractor will be rembursed only for those
parts and equipment replaced)

Unit Tota
Qty  Units Price Price
HRS $ $
1 LOT $ $
1 LOT Not to Exceed
$

Page 3-3 of 3



PR- Cl - 03- 10585

ATTACHVENT 4

TECHNI CAL EVALUATI ON FACTCORS

Page 4-1 of 4



PR- Cl - 03- 10585

Technical Evaluation Criteria

M edium-Duty, Four Whed Drive Dynamometer for EPA-NVFEL

Evaluation - Commercial ltems

A.

The Government will award a contract resulting from this solicitation to the responsible offeror
whose proposal conforming to the solicitation will be most advantageous to the Government, price
and other factors considered.

The following requirements shdl be evaluated on a Best Vaue basis. Offerors shall provide
information to demongtrate / substantiate that the proposal meets the minimum requirements.

Offerorsshall:

1 Demongtrate that the proposal meetsdl the minimum requirements of the Government and
fulfills EPA’ s needs as set forth and described in the Statement of Work and Proposal
Ingtructions.

2. Describe how the proposal meets or exceeds requirementsinthe fallowing critica aspects:

@ Basc dynamometer performance, induding response time, roll synchronisation,
load accuracy and frictiona Stability, capacity and capability.

(b) Configuration of the vehicle redraint system for safety, Smulation accuracy and
ease of use.

1.3  Integrationof Safety and Quaity Control provisionsto assure systemintegrity, and
high standards of performance on a per test (or other specific operation) basis,
induding utilization of trend andys's and Satistical process control, to dert the
user to abnormal conditions.

1.4  Implementationof adynamometer sysemmeststhe requirementsfor accurate and
precise measurements.

15  Physcd integration of the dynamometer with dl aspects of the existing and

proposed fadlity, induding configuration of the deck system, fixed and moving
rolls, ventilation and indtdlation details.

Page 4-2 of 4



2.

C.

PR- Cl - 03- 10585

1.6  Description of auxiliary equipment, methods, or techniques that are used to
improve efficiency, smplify tasks and assure test vdidity and integrity.

1.7  Implementation and integration of al the test data collection, processing,
information management and file transfer, and reporting methods to assure
compliance with regulation and accepted standard practices and to facilitate user
friendly information management tools.

Provide information on previous work that demongtrates experience with fabrication and
ingdlationof four whed drive dynamometers smilar to the one described inthe Statement
of Work. Suchinformationmay include drawings, photographs, technica dataor papers,
catalogs, project management information, €tc.

Submit alist of contracts and subcontracts completed which are Smilar in nature to this
requirement. The contracts and subcontracts listed may include those entered into with
Federal, State and L ocd governments, and commercid businesses, which are of Smilar
scope, magnitude, relevance, and complexity to the requirement which is described in the
RFP. Provideapoint of contact for each cited contract and/or subcontract with the name
of the client, telephone number, and period of performance.

Demongration of how the requirements identified in the Scope of Work, suchas Section
1.8 (Project Management) will be satisfied to effectivdy ddliver and ingdl andynamometer
system. These include, but are not limited to: Project planning, scheduling, and issue
tracking, and an Acceptance Test Plan that addresses Working On-Site at NVFEL,
Ingdlation, Commissoning, Acceptance Teging, Warranty, SpareParts, Documentation,
and User Training.

Responses to the above factors shdl be evauated on the following scae:

Unacceptable: Does not meet dl requirements of the SOW.
Acceptable: Mestsdl minimum requirements of the SOW.

Superior: Exceeds the Government’ s minimum requirements.

After the responses have been evaluated againgt the factors above, a contract will be awarded to
the offeror that represents the Best Value to the government. Price may not be the determining
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factor. The Government reservestheright to award oninitial proposals or may choose to conduct
negotiationsif it isin the Government’s best interest.

A writtennotice of award or acceptanceof anoffer, mailed or otherwise furnished to the successful

offeror within the time for acceptance specified inthe offer, shal result inabinding contract without
further action by ether party.
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Technical Proposal Instructions
M edium-Duty, Four Whed Drive Dynamometer for EPA-NVFEL

General Requirements

The contractor shall submit an original and three (3) copies of itstechnical proposal.

The contractor's proposal sl incdlude a lig of system dectrica requirements, induding specific
requirements for voltage, amperage, phase and requirements for cleanpower. The proposd shal include
alig of syslemeectrica requirements, induding kV A and kW required, amperage per phase, and number
of phases required for each type of power. Requirements for equipment |oads exceeding 3kW or loads
with high inrush current shal be separately identified in the proposd.

Electrical |oads greater than 1kW, and with a power factor lessthat 0.8, shdll be identified inthe proposal.
Any unusud requirements for eectrica power or equipment grounding shdl be identified.

EPA isinvestigating additional features for future enhancements that may be desirable and add
flexibility. Therefore, for the purpose of market research, offerors may provide information on the
following features EPA finds desirable.
(1) Any additional features that would allow for the future cost-effectiveaddition of a third
chassisroll as described in Section 1.3.1. and
(2) Any additional features that would allow for partial or full bi-directional functionality
of dynamometer
If these features are already available in the base system, they will be considered as part of the
technical evaluation of the base systems.

Please provide thisinformation in a separate section of your technical proposd.

Specific Reguirements in Response to the Technical Evaluation Criteria

(1) The contractor’s proposal shdl address ALL minimum requirements set forth in the Statement of
Work, induding any proposed solutions would enhance the performance of the delivered dynamometer
systembeyond the minmumreguirements. Proposals shall be structuredinamannerthat clearly and
specifically addr esses each individual requirement, inthesameorder and generd format inwhichthey
are presented in the Statement of Work. Generic statements indicating that the system meets a SOW
requirement are not considered acceptable. Specificinformation demondirating that the sysslem meetseach
requirement is required.
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(2) The following ingtructions are intended to further define certain information critical to proposal
evauation.

@

()

©

(d)

€

The contractor shdl provide its detailed dynamometer performance, capacity and capability
specifications. These specificationsshdl aso include pertinent detail s of the measurement methods
used to generate the specification, such asthe type of test utilized, any averaging employed, and
detidica detalls, such asleve of confidence.

The contractor shall describe and illugtrate the vehicle restraint system, other auxiliary eguipment
such as beams and fixturesused inload cdl cdibration, and the optiond tireguards. Describe any
lifting requirements associated with ingtaling or removing these devices in normal operation.

The contractor shdl provide asummary of its safety, hedth and environmenta considerationsin
its proposal.

The contractor shdl provide a Qudity Assurance Plan showing how they will assure compliance
with contract requirements and how the products ddivered will support a system of on-going
qudity assurance. The contractor shall describe its genera approach to run time qudity control
intheir proposals. The specific equipment acceptance requirements contained in Section 5 of this
Scope of Work shdl beincluded in the Quality Assurance Plan.

Initsproposal, the contractor shdl explain, and demonstrate with data, the accuracy and precision
of the measurement systems associated with the dynamometer. Any averaging/filtering dgorithms
used inassociationwiththe measurement functionshall also be described and characterized. This
information shal indude a description of the equipment and methods used to determine
accderation. This description shall include actua  data to document measurement performance.
Any proprietary agorithms shdl be hdd confidentid under a non-disclosure agreement if its
description is required for compliance with this requirement.

The contractor’ s proposal shdl include a description of other facility related requirements such as
temperature, ventilation, etc. Thisdescription shal aso include data related to any significant heat
rgjection from the dynamometer and related components

The contractor shdl describe and illustrate its proposed test site configurations. Describe and
illudrate displays, controls, warning devices and other interface devices, including proposed
locations. Describe and illugtrate any specid mounting provisons or any associated requirements
not provided by the contractor. Describe any other significant, proposed physica modifications
to the test Site or facility.
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() Inits proposd, the contractor shal describe significant ways thet the delivered dynamometer will
support operationd efficiency, incduding religbility and maintainability. This shdl include any
sgnificant ergonomic considerations withrespect to physical design and layout and dlarityand ease
of use of operator interface with automated systems. The contractor shdl specify recommended
maintenance and cdibration intervals.

The contractor shall describe any additiona devices, displays, or controls that enhance the setup,
operation, qudity, safety, and efficiency of the system and can be integrated with the ddivered
system. A bar code reader, driver intercom to the control room, or portable wireless data entry
pad are examples that may have enhance the system.

(9  Thecontractor shdl provide acomplete descriptionof computer hardware and operating software
initsproposa. The contractors shdl detall its proposed computer system interface design and
protocols. Describe methods for implementation and integration of al the test data collection,
processing, information management and file transfer, and reporting methods.

(3) Inits proposa, the contractor shdl provide evidence that its dynamometer sysems have genera
acceptanceintheautomotive emissons testing indusiry by liding different certificationtest |aboratoriesusng
gmilar dynamometers systems for emissons and fud economy measurement. Thisliging shdl include a
brief description of each dynamometer and a contact name for each laboratory.

(4) The contract shal submit alist of contracts and subcontracts completed which are Smilar in nature to
this requirement. The contracts and subcontracts listed may includethose entered intowith Federal, State
and Local governments, and commercid businesses, whichare of amilar scope, magnitude, relevance, and
complexity to the requirement which is described in the RFP. Provide a point of contact for each cited
contract and/or subcontract with the name of the client, telephone number, and period of performance.

(5) The proposd shdl include a comprehensive explanation of the management of the project, including
a Gantt chart showing mgjor milestones, personnel support plan, planfor monitoring and managing dl key
activitiesinduding ingalation. Theofferor shall specify recommended maintenanceand cdibrationintervals

inits proposd.
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ATTACHVENT 6

QUALI TY ASSURANCE PROVI SI ONS
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EPA desires a quicker response and is negatively impacted by a longer response. As such, earlier delivery of an acceptable product is to be
incentivized. In order to ensurethat the quality of the datais not sacrificed, there is no incentive for ddivery earlier than the dates specified below.
Thefollowing chart details the monetary plan for earlier ddivery.

Deliverable Receipt of I ncentive/Disincentive Surveillance Method
Deliverable

Completion of commissoning | Calendar Day 320 | For each calendar day prior tothe320 | The contractor will be notified the day of award.
of the 4 Whed Drive Medium caendar day requirement that the equipment | The day following contract award will be
Duty Dynamometer commissoning is completed, the contractor | considered Day 1.

shall receive $1,000. Maximum incentive shdll

not exceed $35,000. Award of thisincentiveis

aso ocontingent upon successful, on-time

completion of al find acceptance testing

requirements.
Completionof commissoning | Calendar Day 320 | For each caendar day after the 320 calendar | The contractor will be natified the day of award.

of the 4 Whed Drive Medium day requirement that the equipment | The day fdlowing contract award will be
Duty Dynamometer commissoning is completed, the contract price | considered Day 1.

ghdl be reduced by $1,000. Maximum

disincentive shal not exceed $70,000.
Final Acceptance Testing 55 Days After | For each cdendar day ater 55 days after | The contractor will be notified the day of award.

Commissoning

commissoning that the final acceptance testing
IS not completed, the contract price shall be
reduced by $1,000. Maximum incentive shall
not exceed $70,000.

The day following contract award will be
considered Day 1.

Page 6-2 of 2




PR- Cl - 03- 10585

ATTACHVENT 7

FI GURES
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